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KAYLOCK NUTS BOOST PIONEER V PAYLOAD 


From one pioneer to another — congratulations! Kaylock® pioneer in lightweight, self-locking nuts, salutes Space Technology 


Laboratories for achieving the world’s deepest space probe with Pioneer V. Kaylock nuts are used throughout the 95-pound, 


26-inch “ inter-planetary space laboratory, ” 


which on July 19 will have catapulted more than 50 million miles from earth. 


On August 9, Pioneer V will penetrate closer to the sun than man has ever come before, and will approach the orbit Venus 


makes around the sun. This is the maximum range at which communication with earth is now deemed possible. 


Selected for their high quality, reliability and space-saving advantages the Kaylock miniature nuts used on Pioneer V help 


boost the payload-carrying capacity of the compact, highly-instrumented planetoid. Kaylock’s engineering and production 


departments are proud to have supplied vital fastener components for this noteworthy step in space exploration. 


Nad 
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Kaylock nuts ore plainly visible on the Pioneer V's four solor-cell 





poddies, which convert soler energy to electr 


ore vsed in many other ports of the spoce planetoid 


city. Koylock nuts also 


BAYNAR MFC. CO.,3NC., RAYLOCKEK DBDIiFiszcon 
30x 2001, Terminal Annex, Los Angeles 54, Calif. Branch offices, warehouses 
& representatives in Wichita, Kansas; New York, N.Y Atlanta, Ga 

Renton, Wash. Canadian Distributor: Abercorn Aero, Ltd., Montreal, Quebe 


Kaylock. 
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Sparrow III Navy air-to-air missile is now 


operational with both the Sixth and Seventh 


Fleets. Raytheon is prime contractor for this 
potent weapon. 


RAYTHEON COMPANY, WALTHAM, MASS. 
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May 28-30—OX5 Annual Convention, Jack 
lar Hotel, Galveston, Tex 
June 1-3—Fourth Annual Vacuum Metal 
lurgy Conference, New York University 
New York, N.Y 
June 3-4—]]th National Maintenance & 
Operations Meeting, Reading Aviation 
Service, Reading, Pa 
June 5-9—Semi-Annual Mecting and Avia 
thon Conference American Socicty of 
Mechanical Engineers, Statler Hilton He 
tel, Dallas, Tex 
June 14-16—35th Meeting, Aviation Distnb 
itors and Manufacturers Assn., Qu 
Khizabeth Hotel, Montreal, Canada 
June 15-17—1960 Heat Transfer and F! 
Mecham Institut Stanford Univer 
itv, Stanford, Calif 
June 22-24—1% Conference on Stand 
ind Electronic Measurements, NBS 
ilder ratori Boulder, Colo. ¢ 
f Radio Engincer 
sional Group ) Instrumentation 
Standards Laboratory, National Bu 
an Institut 
Instrumentation ID 


pring 
June 26-July 1—6° 
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July 5-15~—S; f 
Continued on page 6 





AVIATION WEEK and Spoce Technology 


May 23, 1960 
Vol. 72, No. 21 
wel ek bh an edditional issue in Leoember by 
Metira i Publishing (Company James Il Moetiraew 
‘ “" Pounder See panel below for directions 
<a Z sheer i pt bon change f eddres Execu 
tive, Editorial, Cirewlation and Advertising Offices: Me. 
Graw- Hill Building, 330 West 42nd Street, New York 36, 
yn Y Publication Offices, 99.120 North Hroadwa A 
NY OFFICERS OF THE PUBLICATIONS 
Nelson L. Bond, President; Shelton Fish 
F Treend Senior Vice Presidents: John |! 
View President and HMéitorial Director; Josep 
Vice President and Director f Adve r 
Ver an. Vice Ff emt and ( lation 
OFFICERS OF THE CORPORATION 
«, President ph rer Hust 
L. Wadde Fxecut . t* 
te h. Vice President and Treasure Johr 


ve 


Cooke, Secreta 
Subscriptions are solicited only from persons whe have 
& commercial or professional interest in aviation, inciud. 
ing missiles and space technology. Position and company 
connection must be indicated on subscription order 
Sing cop Te Subecription retee United State 
and poseeesioms, 87 one year Canada 88 one rear All 
ther untr | one veer 
Second class pe ae paid et Albany N.Y Prints 
nt bt A Tm registered in | & Patent (Office 
PM oprvright 900 by Motiraw-Tiill Publishing (o 
\ rights reserved Cable Addrem MeGiraw i 
New York Publications combined wt AVIATIO 
WEEK apd SPACE TECHNOLAGY are AVIATION 
AVIATION NEWS, AIR TRANSPORT, AEFRONAUTICAI 
ENGINEERING and AIRCRAFT JOURNAL All rights 
these names are reserved by McGraw-Hill Publishing 





Send correspondence and change oi 
Fulfillment Manager, Aviation Week 

: York 346. N. ¥ Subecri bers 

Manager promptly of any 

s new address 

ecent address 

r change to be 





Postmaster: Please send form 3579 to Aviation Week 
and Seace Technology. 330 West 42nd Street, New York 
mNY 


AVIATION WEEK, May 23, 1960 





1. Po 


The Application of 
DATA PROCESSING TECHNIQUES 


¢ * © in tracking, timing, 2 > and test systems is a familiar 
problem to Anclex”™ Syste on engineers 
For almost ten years, they hed together in the development 
of logical solutions to sp tary problems of air, land and sea 
operations, including equiy wr MIL Spec environments. During 
this ume, they have also d d unusual systems for industrial 
and commercial applicatio 
Finished equipment requ these systems is produced by the 
Anciex manutacturing fa } rect Supervision of the 
enginecring group. This taffed by technicians and skilled 
craftsmen who have spe e production of sophisticated 
data processing equipment 
We will be glad to tell you frankly and promptly whether your 
particular requirement is within the capabilities 
oro ystems Division. 


for furth formation, write or telephone 


ANELEX CORPORATION 


ST., BOSTON 14, MASS. 





Howlltrvat|made ground-refueling hose 
to meet toughest government specifications 


1. Developed a tube compound that can carry all aircraft 
fuels without showing appreciable signs of swelling or loss of 
adhesion to the carcass. A tube that withstands constant 
bending, twisting, and flexing without ply separation Per- 
forms well in the range —40°F to +130°F. 


2. Developed a tube reinforcement that is lightweight for easy 
handling and storage, yet able to withstand extremely high 
pressure without bursting. Resists weather, mildew, rot, 
and oil. 


3. Developed an abrasion- and oil-resistant cover compound 
that protects the tube and reinforcement from damage when 
the hose is dragged over concrete aprons. 


4. Completely bonded all component parts by an exclusive 
process of curing and manufacturing to provide a ground- 
refueling hose that is not only strong and easy to handle, but 
the safest ever built. 


Get complete information on Thermoid-Quaker ground-refuel- 
ing hose from your local Thermoid industrial distributor, or 
write Thermoid Division, H. K. Porter Company, Inc., Tacony 
& Comly Sts., Philadelphia 24, Pa. 


THERMOID | \4\|.4/ 8.4 DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equit 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings 
pipe fittings, roll formings and stampings, wire rope and strand 
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Continued from page 5) 
ertial Guidance—Terrestrial and Inter 
planetary Massachusetts Institute of 
lechnology, Cambridge, Mass 
July 11-12—Conference on Response of 
Metals to High Velocity Deformation, 
Stanley Hotel, Estes Park, Colo. Spon 
Metallurgical Society of the Ameri 
in Institute of Mining, Metallurgical, 
ind Petroleum Engineers 
July 18-19—Liquid Rockets and Propellants 
Conference American Rocket Society, 
Ohio Union Building, Ohio State Univer 
sitv, Columbus, Ohio 
July 28-29—Seventh Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute, University of Den 
Stanley Hotel, Estes Park, Colo 
Ang. 1-3—Fourth Global Communications 
Symposium, Statler Hilton Hotel, Wash 
ngton, D. C. Sponsors: Institut 
ho Engineers; U. S. Army Sigt ps 
Aug. 2-11—27th Annual U.S. National Soar 
Championships, Ector County Air 
rt, Odessa, Tex 
Aug. 8-ll—Western National Meeting, 
American Astronautical Society, Olympi 
Hotel, Seattle, Wash 
Aug. 8-12—1960 Pacific G ral Meeting, 
\merncan Institute of Electrical Engi 
F1 Cortez Hotel, San Diego, Calif 
Aug. 15-20—1]th Annual Congr Inter 
itional Astronautical Federation, Royal 
institut f Technology, Stockholn 
Aug 18-19—] t ' Packa 





Sept. 4-5—( 
Ra Lak 
Oh 
Sept. 5-11—19¢ Farn!} 
p d I xhibit 
Aircraft Constructor 
Sept 12-16—16th Ann 
IATA, Copenhagen 
Sept. 12-16—S d Inter 
Internat ial ¢ cil 
SCicI Zurich, Switzerl 
Sept. 14-16—Annual M 
\ tf Stat 
Hot Jackson 
Sept 15 16—1 5th 
| Ch mm i] 
Hot W i hingt 
Sept. 19-22—Nat 


S n Conference 
in Rocket Society, Miramar Hotel 
Monica, Calif. Cosponsors USAT 
Armv; U.S. Nav National Acro 
ind Space Administration; Atomic 
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From General Motors ... Temperatures Made to Order 


NEW AERO COMMANDER 500 
DELIVERS 1100-MILE NON-STOP 
RANGE ...HARRISON OIL COOLERS 
GUAPD ENGINE TEMPERATURES 


Going up... and getting down to business! It’s the new 
Aero Commander 500, the ideal way for the modern 
businessman to travel. This sleek, ultra-modern executive 
transport is fleet. maneuverable and comfortable. 

And Harrison oil coolers get the call to maintain safe, 
steady engine temperatures. Guarding vital operating 
temperatures on today’s advanced aircraft is a 

Harrison specialty. It requires the engineering skill, long 
experience in the heat-transfer field and the research 
facilities that back every Harrison product. So, if you 


have a cooling problem, rely on Harrison for the answer. 


Horrison Aircraft Oil Coole A Quality Product of General Motors Research 


GM PRODUCT RELIABILITY... 
THE KEY TO GREATER VALUE! 


re . 
¢ 3 _ 


} 


ARRISON 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
7 
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your BORESIGHT accuracy? — 





e including type II radomes  « automatic recording of boresight 
error with overall system accuracy of + 0.1 milliradian (+z) 


The effectiveness of the best airborne radar tracking system can be completely destroyed 
by deflection of the radar beam as it passes through the plastic radome. Now, for the first 
time, radome manufacturers and aircraft firms installing radomes can be completely 
assured of radome quality. CTI Automatic Radome Boresight-Error Measuring System 
replaces tedious spot checking with a continuous recording of beam shift across radome 


In the system shown above, as the motor-driven holding fixture rotates the radome 
shoped-beam ba under test, the servo-controlled null-seeking antenna on the boom traces the position of 
antennas, this 4 the deflected radar beam. At the control console, which provides single-point control of 
, * the entire system, three recorders plot the total magnitude and horizontal and vertical 

components of the beam deflection angle directly in milliradians. Rate of change of beam 
deflection, essential to missile applications, is readily obtainable from the recordings 


2eOmM-seeking un 
repiaces 


seeking 


Additional features include automatic plotting of antenna patterns with or without 
the radome and radome transmission efficiency measurements. The system is available 
in frequencies from S through Ka bands and infrared 





CALIFORNIA TECHNICAL INDUSTRIES 


DIVISION OF TEXTRON INC. 
BELMONT 6, CALIFORNIA 


Foremost in Automatic Testing 











NEW BENDIX CERAMETERM ; is offered as a 


(CERAMIC-METAL TERMINA 


superior solution to glass terminal problems confronting 
manufacturers of military electronics gear, transformers, 
condenser banks, relays, transistors and similar equipment. 


ONE-PIECE y, . 
MOLYBDENUM Va TRUE HERMETIC SEAL 


PIN WITH 
SINTERED COPPER 
PLATING 


VILLV LLL AL Lali l alll 

















HIGH-DENSITY a DLDT? FLATTENED AND 
ALUMINA BODY ZL La le fr PUNCHED 
‘4 TERMINAL ENDS 





Now in production—this new and better terminal with 8 big 
advantages: 1 Developed especially for super-reliability on 
high-performance applications involving shock and high 
temperatures. 2 Vacuum-tight seal. 3 Will withstand 
brazing temperatures at 1500°F. 4 Tested to 11,000 psi 
shear stress without failure. 5 Ideal for encapsulated de- 
vices. 6 For both replacement and original equipment 
use. ¢ Extreme resistance to cracking under mechanical 
or thermal stresses. 8 Variety of configurations. Send for 


full details. ELECTRON TUBE PRODUCTS 


Red Bank Division *Sendi” 


Development of this new ar bett 
miniature metal-ceramic terminal wa 
made possible by our extensi ex 


sctron Tubes Dept. 05-23 
jendix Aviation Corporation 
atontown, New Jersey 


nen: Please send me _ complete 
yn your new Bendix CERAMETERM 


1 have in mind the { 
NAME 
COMPANY 
ADDRESS 
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100 minutes 


in space... 
at zero 
altitude! 


Honeywell Dynamic Analyzer recreates authentic 


shoot environment, pinpoints design deficiencies 


The Honeywell Dynamic Analyzer will 
simulate actual flight conditions from 
sea level to extremely high altitude 
which affect performance and re liability 
of aerospace systems. An integrated test 
facility, it brings together for the first 
tume most of the conditions at 

ena that cause aerospace 


downs. 


ft will be independent of the weather, the 
availability of test vehicles and flight 
variables. And in many cases, the test 
data will be more reliable and valid than 
can be attained in flight testing. 


Areas of application include: reconnais- 


j 


sance, guidance, power supply, and com- 


munication systems. Tests of complex 
systems which now might require more 
than a year to accomplish, will be tele 
scoped down to several weeks. It will 


be possible to determine which operat- 


tems are detracting from overall 
ince, and to what degree 
first Dynamic Analyzer was con- 
nder the direction of the Aerial 
naissance Laboratory of the Wright 
elopment Division, USAF. There, 
y instrumented analyzer will be 
! in its own building. Capabilities 
high vacuum, high and low 
tures; three-directional vibration; 
h and yaw motion; buffeting; 
target variations; controlled 
speed; reflected and transmitted 


neywell was awarded the prime 


to develop and produce the 

r on the basis of strong research 
lopment capability. If you have 
ns in analysis, test or simulation, 
er Honeywell's broad experience 
ne or write: Honeywell, Military 
ts Group, Minneapolis 8, Minn. 


Honeywell 
H “Militny Predicts. Croup 








FOR ANY STRIKE MISSION: IN ANY WEATHER: FROM ANY BASE 


the ability to 
a tactical base 
strike effectively 
visibility day 


Tue Navy’s A3J VIGILANTE is sev 
of airplanes in one 
whe ny 
“de 1” attacker out to execute 


mission 15S 


1 could be a 


a stratosphere bo 
full-scale 
tact, your aircraft 
attack a target 


Or with the A3J’s 


you could be pin-pointing 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


nuclear conflic 
would | 


obscured 


eral different kinds 


who you are—what youl! 


It depends 
into the s 


You could be 
I ned to retaliation in a 
t rrespective of radar con- 
lectronically 


ceiling 


equipped to 
weather 


ZeTo 


highly accurate navigational system 


defenses for intelligence. 


But thi you would have 
operate f I 
ashore y ou 
iny altitude 
yr night. You w ] ‘ the 


fi it 


for certair 


either carrier deck or 


able to 


ttitude 


from 
and in any 
versatility to choose your 

flexibility to choose the 
i at the last possible moment 
far-reaching, two- 
fully integrated bomb-nav 


weapons befo! ff — the 
best possibl k metho 
This would tf Jur ma 
place, Mach 2, twin GE jet 
ystem. They call it Vigilante, now in flight evaluation 
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VARA 


PROPORTIONAL POWER 
WINDSHIELD CONTROL 


applies power proportional to heat load require- 
ment for windshield anti-icing 


simplest, lightest in weight 


immediate response to changes in ambient tem- 
perature 


proven solid-state components 


proportional temperature controlled warm 
feature available to eliminate initial thermal 
electrical shock 


Complete system in one small package r 


ternal transformers, contactors or radio 


suppression needed. Eliminates adjustment of 


power taps and periodic windshield matching 
Drastically reduces windshield thermal and e] 
trical hock 


TYPICAL SPECIFICATIONS: 
Normal operating voltage... 115v. or 200v. single phase, 400 cycles 
Control tolerance + 24°F of set point 
Ambient operating temperature ~65 
Output power (with 2 channels)... . 1.6 KW and 1.6 KW 
Output efficiency sinnoneae — , ..-85 to 9% 


Dimensions 


RVE SHOWING CONTROL PROPORTIONAL 


VAP-AIR... SPECIALISTS IN, AIRCRAFT VER WER APPLIED TO WINOSHIELD HEATER 
THERMAL CONTROLS FOR NEARLY 20 YEARS — a ee 


stems and a con plete line of sen 
controls and precise voltage 
pneumatic and electro- 
ced hot-air in-line 


tors electri pou 


ipport 
for complete te 


3 4 5 
R TEMPERATURE AND SET POINT (°F.) 


@eeeeeeeeeeee CHOSSHSSSHSSSSHSHESESSHESSSHSHESHSSEHSSESHOSOHSHSSSHSEEEEOEES 
VAP.AIR THE AERONA N r 
VAPOR HEATING ATION, DEPT. 25-E 
East Jackson Bivd 4, Illinois i 
Vap-Air Proportional Power Wind- 
New York © St.Paul © Denver © Washington 
Philadelphia * Seattle * San Francisco * Houston 


Richmond ¢ Los Angeles ¢ St. Louis 





STILL 
HEAVIER 
THAN 
AIR... 
BUT 


NOT 
MUCH! 


STRATOPOWER'’S new light weight axial-piston hydraulic 


motors pack more power per pound 
Example? STRATOPOWER'S production model 1 cubic inch 
motor weighs only 1.8 pounds. But you can pour 


9 horsepower through it at 16,000 RPM 





These motors are available NOW in sizes from .05 to 4.5 
cubic inches... built to our specifications or yours. 


Tell us about your requirements 


Write to Department S-200 YE4 


WATERTOWN oivision 
THE NEW YORK AIR BRAKE ————-{N) 
STARBUCK AVENUE . WATERTOWN: WY 


Qualified engineers in hydraulic and contro! design are invited to investigate their potential in the STRATOPOWER organization. Please contact Mr. Watkins, Personnel Manager 
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BRUNSWICK BIAXIAL WINDING ENCASES ENORMOUS ENERGY! 


Id rocket motor cas¢ li \ It. SBP is ] itic control of resin to glass ratio 
onstruction, Brunswick's exclusive larly efficient for construct ives Brunswick outstanding uni 
Strickland “B” Process (SBP) of d-end lindrical shape formity of material composition 
fibre glass filament winding gives unusually contoured compone! From complete in-house design and 
in S D ratio as high as 2,000,000 ul rojects indicate the fabrication to final testing, Bruns 
Engineers are currently calling on tremely large range of sizes pos vick is ready to serve you. Find out 
Brunswick to provide up to 7,500 from 6’ to 1 fension wit ore about SBP. Get detailed and 

10 psi modulus for design allow pre-stresses cases to a rare deg! locumented information on its 
ibles. SBP’s unique bi-axial winding while allowing precise filan iny unique features. Write or call 
lays down filaments under tension placement for exactly contro lefense Products Division Sales 

st in one direction, then in the uniformity of thickness Manager, 1700 Messler Street, 


' 


other (circumferential and longitu- strength. The SBP exclusive aut Muskegon, Michigan — today! 


ISIBRUNSWICK 


MAKES YOUR IDEAS WORK 








SIKORSKY S-61 
TWICE THE LOAD 


HALF THE SEAT MILE COST 











Now multi-engine reliability, turbine quiet and comfort, and new 
operating economies are all offered in the biggest transport hell- 
copter advance since the Sikorsky S-58. The new S-61 not only 
cuts seat mile costs in half over previously available models, it 
doubles seating capacity to 28 passengers. Its boat hull design 
allows safe operation from heliports economically and conven- 
iently located at downtown waterfront sites. What's more, the 
S-61 will safely cruise on one engine with full gross load. More 
data? Call or write Sikorsky today. 





A New World of Mobility by 


IKORSKY AIRCRAFT 


Stratford, Connecticut 
A Division of United Aircraft Corporation 





Naugatuck VIBRIN 








B-52 antenna covers of VIBRIN... 


to .003 of an inch tolerances! 


Workmanship to three-thousandths of an inch is close for 
plastics, And such excellent workability is but one of the 
requisites for these fiber-glass-reinforced polyester parts 
made by Boeing. 

Thermal stability is a must...to withstand the searing 
temperatures resulting from high speeds, from rocket and 
jet exhausts. And visrin 136-A is one of only two resins 
which have .met the Military Specifications (R-25042) for 
such applications. (The other is vierin 135.) 

Not only does viBRiN answer the needs of precision 
formability and stability at temperatures of well over 
500° F, but it is transparent to radio and radar waves as 


well. It thus offers excellent protection to these vital military 
“eyes and ears” without in any way interfering with their 
function. 

Now being used for a wide variety of lightweight aircraft 
and missile parts, ranging from these to the nose cone of 
the BOMARC missile, viBRIN, in one of its many task-tailored 
forms, may be precisely the material your product requires 
...to make it work, work better, work for less, or sell more. 

For more information on the properties and uses of this 
exceptionally light, strong, and easy-to-mold material... 
for technical assistance with your own application, see your 
Naugatuck Representative or write the address below. 


Naugatuck Chemical Division 


DEPT. 661V ELM STREET 
NAUGATUCK, CONNECTICUT 


Akron - Boston - Chicago - Gastonia - Los Angeles - Memphis - New York - Phila. - CANADA: Naugatuck Chemicals - Elmira, Ont. - Cable: Rubexport, N.Y. 
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He built the 
strongest roof 
in the world 


This AMF engineer knows what it 
takes to shrug off megaton forces. 
He had to know because he designed 
the prototype atomic bomb shelter at 
Frenchman Flats, the only building 
that stood up under the force of the 
atomic bombs exploded there. Well, 
not altogether—a flange on the door 
was bent. 


In order to design the shelter, he 
had to calculate the effect of the ex- 
plosion on materials and structures. 
He had to know how the shock was 
transmitted through the earth’s 
crust and what effect it would have 
on the shelter—from beneath as well 
as from above. And, after the dust 
of calculating had settled, he had the 
very practical problem of expressing 
the results in steel and concrete. He 
did so, successfully. 


Single Command Concept 


The solution of this first-time-in- 
history problem is one more example 
of AMF’s resourcefulness. 

AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities. Its purpose: to 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster...in 


«Ground Support Equipment 

* Weapon Systems 

* Undersea Warfare 

* Radar 

* Automatic Handling & Processing 
* Range Instrumentation 

* Space Environment Equipment 

* Nuclear Research & Development 


GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 


AMERICAN MACHINE & FOUNDRY COMPANY 





Aviation Week 


od Space Technology 


EDITORIAL OFFICES: New York 36—330 W. 42nd St., Phone: LOngacre 43000 (Nights LO 4.3035 Wesblagies 4, D. C.—-National Press Bi 
REpublic 7-6630 Les Angeles 17—1125 — Sixth St., Phone: HUntiey 2-5450 Dallas 1—1712 Co t., Phone: Riverside 7-511 


Vol. 72, No. 21 


May 23, 1960 Member ABP and ABC 


.. Phones: NAtional 8-3414, 
European Office—! rue du 


Temple. Geneva, Switzerland, Phone: 32-35-6 





Robert W. Martin, Jr 
Robert 8. Hotz 


PUBLISHER 
EDITOR 





William Gregory 
David A. Anderton 
Ceci! Brownlow 


MANAGING EDITOR 
EUROPEAN EDITOR 
WASHINGTON 


MEW YORK Harry Raven. Herbert J Colemar 
John A. Nammact 


LOS ANGELES Irving Stone, Richard Sweeney 
Russell Hawkes, William S Reed 

Erwin J. Bulban 

Robert |. Stanfield 

J. $. Butz, Jr, Michael Yaflee 
AVIONICS Philip J. Klass, Barry Miller 
CONGRESS Ford Eastman, Katherine Johnsen 
SPACE TECHMOLOGY Evert Clark. Craig Lewis 


TRANSPORT L. Lb. Doty, Glenn Garrison 
Robert H. Cook, David H. Hoffman 


EQUIPMENT 


DALLAS 
ENGINEERING 


Barry Tully 
BUSINESS FLYING Erwin J. Bulban 
Agt epiTor Lawrence J Herb 
ASST. ART EDITOR Ker! G. Neuman 
SPECIAL PROJECTS Andrew A. Keil 
EDITORIAL PRODUCTION Arnold Sherman 


ASSISTANT EDITORS Elizabeth M. Hein 
Edith Walford 


EDITORIAL ASSISTANTS Mariorie Nai! 
Jerome Bailey, Marjorie Todd 


LIBRARIAN Theresa V Maggio 


FOREIGN NEWS SERVICE 
eorror John Wilhelm 
LONDON John Tunstall 
Paris Robert E. Farrel! 
BONN Morrie Helitzer 
MEXICO CITY Peter Weaver 
Toxyo So! Sanders 


DOMESTIC NEWS BUREAUS 
ATLANTA 3 1301 Rhodes-Haverty Bidg 
CHICAGO 11 520 No. Michigan Ave 
CLEVELAND 15 1510 Hanna Bidg 
DETROIT 26 856 Penobscot Bidg 
HOUSTON 25 W.724 Prudential Bidg 
SAN FRANCISCO 4 68 Post St 


SALES 


ADVERTISING SALES —- 
P. Blanchard, Jr 


ATLANTA R. H. Powel! 
BOSTON A. C. Boughton 


CHICAGO end ST. LOUIS J. $. Costello 
D. C. Jackman 


7. H. Hunter, Jr 

R. 7. Wood 

John G. Patten 

R. R. Butera 

C. F. McReynolds 

0. T. Brennen, C. A. Ransdel! 

M. J. Storz, J. M. Grinton 

R. Wallace, J. 0. Warth 

PHILADELPHIA. J. D. Willis, W. L. Blanchard 

PITTSBURGH H. P. Johnson 

SAN FRANCISCO William Woolston 

PROMOTION & RESEARCH MGR. CC. Gersna 
EUROPEAN MARKETING DIRECTOR 


Fulvio Piovano 


CLEVELAND 
DALLAS 
DENVER 
DETROIT 

LOS ANGELES 


wEW YORE 


RESEARCH & MARKETING 
Jacqueline Gonnet 


BUSINESS 
BUSINESS MANAGER 
CIRCULATION MANAGER 
ASST. BUSINESS MANAGER 
PRODUCTION MANAGER 


J. G. Johnson 
T. J. Lucey 
W. V. Cockren 
F. A. Dube 


AVIATION WEEK, May 23, 1960 


MAS 


SOPRA 


Joint Chiefs Evaluating Defense Program 


P Paris summit crisis sparks 
restoration of carrier, Bomar 


military policy review; Douglas asks 
funds 


TWA-Northeast Merger Pian Sparks Debate 


P First in expected series of n 


erger requests draws varied reaction; 


Opposition to the plan expects 


New Methods Probe Space Flight Hazards. 


P Aerospace Medical Assn 


weightlessness as contribution 


SPACE TECHNOLOGY 
New Soviet Spacecraft 
Soviet Capsule Studies 
Project Vela Spending 
Space Flight Hazards Probed 
Echo Sphere Fails to Enter Orbit 


MISSILE ENGINEERING 


Nike Zeus Funds 
Polaris, Minuteman Casings 
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SCIENTISTS AND ENGINEERS: : There are two sides to the STL coin... : 
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What STL does: 


Space Technology Laboratories is making 
significant contributions in theoretical 
analysis, research, development and 
technical management of advanced ballistic 
missile and space systems. STL conducts 
advanced space flight experiments under the 
executive management of the Air Force 

on behalf of such agencies as ARPA and 
NASA. In addition STL’s leadership in 
military applications of space technology is 
illustrated by its successful accomplish- 
ments as the contractor responsible for 
over-all systems engineering and technical 
direction of the Atlas, Titan, Thor, and 
Minuteman portions of the Air Force 
Ballistic Missile Program. 
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What STL offers: 


For scientists and engineers with out- 

standing capabilities, STL offers unusual 

growth opportunities in many areas of 

technical activity, including: 

Electronic and Electromechanical Systems 

Vehicle Engineering and Development 

Propulsion and Guidance Systems 

Computer Technology 

Systems Engineering and Technical 
Direction 


Telecommunications 
Airborne Systems 


Ground Support Equipment 
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The Technical Staff of STL is the largest professional group in the nation devoted 


exclusively to research, development, and systems engineering in the field of ballistic 


missiles, space projects, and related advanced technology. If you want to apply your 


skills and talents, in these advanced areas working with leaders in your field, investigate 


positions at STL now. Please send your resume today to Mr. Richard A. Holliday. 


Los Angeles 45, California 


Space Technology Laboratories, Inc., P.O. Box 95004 ay 


SPACE TECHNOLOGY LABORATORIES, INC. 
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EDITORIAL 
Fall-Out From the U-2 


Last week we warned that the extraordinary statements of elves and ou taged in the great world sound 
Secretary of State Herter and President Eisenhower making ing board of ted Nations. It is difficult to see at 
icrial espionage and violation of foreign airspace with the this time | public defense can be made for 
Lockheed U-2 an official U.S. policy would produce seriou netrate other nations’ airspace for 
repercussions in the future. ‘The presses printing these word he ] re. No matter how anybody feel 
had hardh opped rolling when the first diplomatic fall prit r it will be difficult, if not im 


it from the incredible statements began raining down possible, f to formally support such a position 





till continuing with no prospect of 

position in which some of our 

harmful cffects of the ent fi hi because of our handling of th 

ng position in which we h 1a | and thoughtless manner in which 

the Iron Curtain. By th ir toy 1) pulled the rug from under their 

mally implicated them cial refull id stoutly defended international 

inst the Soviet Umion yrovided SI Soviet Union. We cannot hope 

mmnmunition d © retain t! f the free world unless we exercis« 

than thev themselves n abl hy intelligence kill and effective- 
The gravity of thi I] ) ni n n d in the U-2 

l « iplomati protests alread lodged w he | t it by President Eisenhower that 

ind Pakistan d nnor ¢ had flights for the duration of his admin 

t-blast these allied es if any furtl istration » much good at the summit and 

country sition of losing 

tatement barring 1 i harpest t wie ion 1 time when 

over countnes not member ve n t [ little doubt that the 

opk in this itr [ca } pcra r is rising And the knowledg« 

illics on the edge of the Iron hat 1 ras will be roaming the Soviet 

our cause | e { irspact t prospect for surprise militar 

ilitary threat, « nor nd cul nore t thar er to Soviet leaders 

mnatic pressure. Norway and Denmark DI t Eisenhower's assumption of 

ence in the NATO organizatic hts closed the door on the « 


m provide g xit 
. ; the 


he free world’s determination t¢ DI led f ishchev’s original discussion of 


} } 


th these countries saw their neutt ncid ict leader no further room for 
rmanv in World War II, lived under mancu It tirred him to magnify the U-2 
resisted it with ever Cal it ther episode u ue than originally intended, if 

ned that there n be no compr nh Dp if domestic criticism 
geression no matter what poll bel lap it was based on unresolved issues 
1 common frontier with the r deeper flights although the official U. S 
if res of the Baltic, now | ical] handling t provided Khrushchev with an 
Communist lak nd is fanked by Communist Germany to nusu ipe hatch and an unusually fine 
the landward I c stood firm in the f f carl portun jually well for both international 
b] nst their NATO rol 
untrics have made vital contrib rhaps tl to this country of the sorry summit 
trength but to the over-all mil pectar t tiicial mask of friendliness slipped 
estern world. Norway's undergroun m revealing its true nature and the 
rocky northern coast are practical hat it not changed one iota since the 
lear weapon ‘ Mr. Khrushchev’s brutal threat 
Cape looks down in he | » the oexistence or war’ and his post 
m the Kola Peninsula and Wm make it abundantly clear that 
The Danish radar on Bornholm " pea the Soviet leadership means 
milar job on the Communist periphery | ¢ O1 th the naked threat of war to force 


c' n bi nud 


last Germany. The use of k pliat 
in Greenland along with the BMEWS site inother vit pect t summit should convince the 
Danish contnbuti Both Norway and Denmark mais merican | that the basic problem of opposing 
ll] but modern jet and missile forces at ¢ iderable « Soviet im] t changed one whit during the 
modest national economies to | their rece pal vhen this country’s official policy 
remain free and flv their own flag thout defining the price we were 

warded this loyalty and courag ! : 
g from under their exposed positior pr _. to recall that there are many 
the Soviets with the only valid evidence for diplo merican | rned against altering U.S. policy 
t in a decade of searching. Turkey, which h front of Soviet smiles and who 
ric antipathy to the surge of Russian imperialisn toutly maint t our best position for any negotia- 
toward warm water and has never lacked the courage to fight tions would f unchallenged military strength 
invaders when they threaten, has made similarly important In the hist f the summit collapse and the policies 
contributions to NATO and is now left in a similarh that ul t for, the American people must 
embarrassing position think serio h type of leadership they should 
Ihe next chapter in this unnecessary humiliation of our look to for fut nce —Robert Hotz 
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with basically new design features 
° - ; ’ 
offering basically better performance: 
(och araulie Here is important news for hydraulic design engineers. The Cornelius Company 
nye ont pore is pleased to announce development of a new line of hydraulic motors and pumps 
a . that are lighter, more efficient and more compact. The exclusive, new high energy, 
low friction design of this equipment is possible because of Cornelius inventions 
Nine U.S. and foreign patents covering these products have been issued to date 


Free Product Data Bulletin . . . 
No. 25 describes Cornelius If you have unsolved problems in hydraulic motors and pumps or are not 
Aero Hydraulics equipment entirely satisfied with the performance you are now getting from your present 
els € tion nf 5 

cludes instailatic equipment, be sure to investigate these new Cornelius products. These new 


mation, specifications and pe 
formance data. Write today Cornelius pumps and motors can be tailored to meet your system requirements 


Pioneers in Pressure Systems for Flight 





é 
THE COMPANY 


AERO DIVISION 
554-39th Avenue N. E Minneapolis 21, Minnesota 





Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments 
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In the Front Office 


Oliver J. Studeman, assistant vice presi 
dent of Pan American World Airways’ 
Guided Missile Range Division at Cape 
Canaveral, Fla 

Bruce McKay, assistant vice president-mat 
keting, Bell Aircraft Corp.'s Niagara Fron 
tier Division, Buffalo, N. ¥ 

Hans Heuter, project director-Agena and 
Centaur programs, Marshall Space Flight 
Center, National Aeronautics and Spa 
Administration, Huntsville, Ala 

Nicholas D. Boratynski, president, Na 
tional | nginecring Science Co Pasadena 

lif 

Robert L. Farle, president, Pacific Ai 

tive Cory Burbank, Calif., succeeding 
John W. Myers vho mtinues as board 

urman and chicf executive officer 

Ferdinand P. Diemer, \ president and 

ngineerit Defense Product 

lr Murray Hill, N. J 
Thomas Hinman president-sal 
d Aircraft Ser In Ontar 


Charles R. Burrows, ° president 
f research and developm nt 
I ngineer In 
D. ¢ i hsidiary of North 
rp, and Francis M. Rvan 
onaidens 1 direct f engineering 
J. Alan Banahaf president-operation 
urmody Corp., Buffalo, N. ¥ 
James R Wescott. vice pre ident-market 
f Gabriel Flectroni Divisi f The 
rabricl Ce Mil Na 
Radio Corporation of 
ted th fn) ving | 
J. J. Graham, ( ni 
rial Electrons Product Operat 
Barton Kreuzer, Astro-Flectt 
ts Din n; S. N. Lev, Moorest 
und Surfa Radar Division 
John F. Hegarty, vice president-market 
National Semiconductor Corp., Dan 
( nn 
incth C. Moritz 
, ) Inctra 


Ni 


tria 


Ker 


L,cncTa 
’ tor Di 
0. D. Berry 
Manu fact 


pan Flectr 


Honors and Elections 
Moult 


i] 
CG. Ma 
Igor I. Sikorsky 
korsky Aircraft Div 
ft ¢ ‘ 
Aw 
veh opter 
ncept wit! the Sikorsky S-¢ Skvcran 
Maj. Gen. Robert W. Douglass, Jr 
USAF, ret has been elected president of 
Ihe W ing Club 1 vy York. N. Y¥ 
ceeding Karl D »hnso president of 
General Dynan SOT] 
Continued on page 119) 
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INDUSTRY OBSERVER 


> Nimbus, 650-lb. meteorologi tellite which National Aeronautics and 
Space Administration will deve iccessor to Tiros, is scheduled for 
initial launch into a polar orbit ipproximately two years. Nimbus 
will be attitude-stabilized so that tellite instruments will alwavs be 
oriented toward the earth rather t being space-stabilized as was Tiros 
to increase the amount of usal lected in each pass. 


> Funds for a theoretical and experimental program to determine the nature 
and threat of satellite reconnaissance to sea forces and the feasibility of active 
and passive countermeasures to mitigate the threat have been requested by 
Navy's Bureau of Weapons for Fiscal 196] 


© Project Dromedary is a Rand tudy aimed at a long-endurance air- 
craft that could be used as ar ymmand station. Studv concerns 
state of the art in chemical proy turboprops, turbofans, boundarv laver 
control and other techniques that e an aircraft extended flight time. 
© Detroit Army Arsenal has set a July 1 deadline on bids for a feasibility 
study of a mobile field Army ballistic missile defense svstem against short 
range ballistic missiles (AW Apr. 25, p. 23). Potential bidders are now 
teaming up in an effort to win awards for what may be the largest Army mis- 
sile system in the next five-vear period. Chrysler Missile Division and General 
Electric Defense Systems Department are submitting one joint bid. 


in ARPA-A 1 Corps delaved repeater satellite 
ieduled f Sept. | 


> First full thrust tests of the complete Rocketdyne F-1 1.5-million-Ib. thrust 
rocket engine are scheduled for t spring at the Rocket Engine Test 
Station, Edwards AFB, Calif 


© Additior ‘round station photographic-electronic recon- 
naissance satellite are planned { Hampshire, lowa and Oregon. During 
research and development ph | make maximum use of modified 


Di Ove Alng and acg 


> American Bosch Arma Corp. m pin off Arma in an effort to clear the 
way for a merger. Previous merger efforts have run into difficulty because 
of requirements stemming from Bosch’s German ownership that all stock- 
holders of the company be U.S. citizens. American Bosch Arma negotiated 
with Northrop over a merger two years ago and recently had been talking 
quictly with Bell Aircraft Corp., whose defense interests have since been 


acquired by Textron (AW Apr. 25, p. 31). 


© Engineering design of the | taur upper stage vehicle is near 
mpletion, an e Pratt & XLR 115-P-1 liquid hydrogen rocket 
wine has | fir t full duration a number of times 
Stage 1 two XLR 115s 1 thrust each in early versions and 
will eventually use two 1 t thrust each 
> Cost of each Centaur stage, exclu f development costs, ground support 
equipment, transportation, launchi tc., is estimated by National Acro- 
nautics and Space Administration at $7.5 million. Similar figure for an Atlas 
booster is $4.81 million; for Thor-Agena, $3.41 million; for Thor-Delta, 
$2.6 million. Scout, which originally was expected to cost less than $500,000 
per vehicle, is now estimated at $750,000 each. Figures do not include costs 
of payloads to be boosted by these vehicles. 


© Four Nor } lon t trainers now being tested have 
made approximateh h tial N-156F “Freedom Fighter” 
has mad re than 70 flig! \ N-156F was recently delivered 
Edwards AFB, Calif. Latest tv hich have afterburners fitted 
the twin General Electric Y] t icts, have attained Mach |] 
roduction versions will deliver 
ived a T-38 for its flight tes 
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DIODE COUPLED TRANSISTOR LOGIC FLIP-FLOP 
TYPICAL SWITCHING TIMES: t,=20 musec. p=60 musec 
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high frequency performance...at medium frequency prices 


The Philco 2N393 Micro Alloy Transistor * High beta + High Vpg rating 

e Low saturation voltage « Low Ico 
(MAT) has proved its complete reliability . High speed + Low hole storage time 
When you can buy so much for so little. . . 


in millions of operating hours in every type 
don’t settle for less in your equipment 


of computer logic circuit up to 5 mc. It 
The 2N 393 is also available in a military version 


combines all the advantages of high fre Mil 5-19500/77A (Sig.C.) 
quency performance with low price. The —Qther Philco MATs to Meet Your Special Requirements: 
2N1122 . with 11 volt rating 


Pare 2N1122A . with 14 volt rating 
offers the designer these l- T _ : 
circuit ana Overs a uae = 2N1427. . . with additional parameter control 


2N393 is easily designed into any logic 


portant advantages: For data sheets, write Department AW 560 


"Reg. U.S. Pat. OF 


PHILCO 


ee) Famous for Quality the World Over 


LANSDALE DIVISION e LANSDALE, PENNSYLVANIA 








ARDC-AMC Debate 


FAA Wartime Status 


NASA Bio-Med Plans 
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Washington Roundup 


USAF Air Staff is split about evenly on deciding whether to shift some AMC 
procurement functions to ARDC. Afte: t vote, Air Staff decided to call for 
additional study of the proposal 

Proposal was made by ARDC Commander Lt. Gen. Bernard A. Schriever. 
Schriever argues that the development f present and future weapon systems 
extends far into their operational life. An ire relatively few systems procured in 
large numbers now. Schriever feels it v re cfhcient to assign their procure- 
ment to ARDC under these condition 

The move is strongly opposed by AM( Commander Gen. Samuel E. Anderson. 
AMC fears it would be relegated to a 1 ts-and-bolts type supply function 


Bigger defense budget for Fiscal 1961 seems an inevitable result of the collapse 
of the Paris summit conference. Joint ( fs of Staff are reviewing U.S. defense polic 
Administration will be reluctant to admit v can be unbalanced by a bad turn 
in international relations, but fresh cok will make it dificult to turn down 
any JCS recommendations 

Summit failure will aid efforts of congressional supporters of more defense spend- 
ing. A modest increase in the budget rospect before the summit incident. 

There was Senate support for budget changes even before the Paris crisis. Senate 
leaders generally accept the alteration the House in the Administration's 
budget, but they also want to make son f their own 

Ihere were indications last week that the Senate Appropriations Committee would 
provide money for development of the B-7' iplete weapons system. This would 
expand the House-approved Administrat for prototype aircraft development 
funds 

Additional spare parts and personne! funds for an expanded airborne alert capa- 
bility are expected from the Senate group. \I lopment and procurement moncy 
for Air Force Atlas, Titan and Minutem ilso is a good prospect 

Restoration of the $400.5 million House cut in general procurement funds is 
expected. So is restoration of a specific TH t of $128 million in Army procure- 
ment funds, and there is a chance these f ¢ increased. Restoration of House 
cuts amounting to $85.8 million for | maintenance, $84.3 million for 
communication facilities, $33.6 million f trative personnel and $73.1 million 
for travel also is expected 

Little Senate support is expected for Administration request that funds be restored 
for a conventional aircraft carrier and for t B missile 


Administration is asking for authority to make the Federal Aviation Agency an 
adjunct of the Defense Department in wartime. Sen. Warren Magnuson has intro- 
duced an Administration bill that wou the FAA administrator directly responsi- 
ble to the Defense Secretary in a war 


USAF Maj. Gen. Harold W. Grant is a leading contender for the job of running 
the new Defense Communications Agency. | group will take over general com- 
munications facilities and functions now ice of the individual services, exclud- 
ing specialized weapon control svst rant is now director of Air Force 
Communications-E-lectronics 

Choice of an Air Force officer for the job would pacify USAF objections that the 
joint organization represents an expansion mov by Army Signal Corps. There is a 
counter opinion that the job should s man because an Air Force officer, 
Maj. Gen. Donald N. Yates, was na he last jomt organization formed— 
Defense Department's missile at } rdination office 

NASA expects to have plans for its Life Sciences Research Center ready to present 
to Congress next spring. Dr. Clark Randt tor of NASA’s Office of Life Sciences, 
is currently looking for an assistant direct 1 the center and justify it to Con- 


gress. Facility will cover about 90,01 maximum professional staff of 60. 

Dr. Freeman H Quimbs has eat named assistant director for grants and con- 
where 75% of the lif sct will be spent. Dr. Quimby 1s a 
former Office of Naval Research scientist n the life sciences effort in Army's 
Research and Devel pment Command tf t vear. Other assistant directors are 


tracts, an areca 


Dr. C. A. ‘Tobias for bioscience and Alf M for bioengineering 
Advisory committees are being formed to correspond with the three divisions in 
the research center. Dr. Randolph Lo d the flight medicine and biolog, 
committee, a new version of the current | ry advisory committee. Dr. Melvin 
of the University of Californi the space biology committee. No 
been chosen for the spa id behavioral science committee 


—Washington Staff 


Calvin, 
chairman ha 
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Joint Chiefs Evaluating Defense Program 


Paris summit crisis sparks military policy review; 


Douglas asks restoration of carrier, Bomare funds. 


By Katherine Johnsen 


Washington—Joint Chiefs of Staff are re-evaluating the U.S. de 
gram as a result of the Paris summit crisis 
Douglas told the Senate Appro 
that the Fiscal 1961 
Douglas’ state 


chairman of the 


Deputy Secretary of Defense James H 


Armed Services Subcommittee last week 
“will have to be seriously reviewed and evaluated.” 
1D).Ga 

\rmed Services Committee and a member of the Appropriations 
that the U.S of strength 
in Paris insisted that “the President went 


Russell replied that “the strength 


priations 
program 
ment followed a protest by S Richard Russell 
committee, 
and the President did 


“does not have a position 


Douglas. 
to Paris with a strong defense position.” 
Soviet Premier Nikita 


not have it however 


Khrushchev to exercis¢ 
United 


was not sufficient to cause Mr 


the usual courtesy of diplomacy. The President, a svmbol of the 
States, was publicly insulted 

Meanwhile, tri he 
whose prices have been depressed for mare B with the 
ilmost a reacted I he iction in 
ummit breakup ! the progr 
to eight points were record ‘ ral vears and would add 
including Bocing rct ialf billion dollars to the 
Co., Douglas Aircraft Co., General t,”’ Douglas said 
Dynamics Corp., North Amer ilures in the early flight tests of 
tion, the Martin Co., McDonnell Air rc B 1 tvpical of 1 
raft Corp. and United Air 

Generally, Dougla ppost rather than indicative 
changes in the Administratior ca lesign or technical 
1961 budget (AW Mav 9 no wav be 
was submitted in January effectiveness of the 
in April, at least until com; n of gram.” Since the House’s act 
the Joint Chiefs’ re-evaluati inted out to the Senate 
ever, he did support House , there have been two 
f some funds for modernization of uccessful” Bomarc B flight 
USAF’s Military Air Transport S ( box below 
-$150 million of the $250 Dougla 
idded by the House for procurement of — million increase 
Lockheed C-130Bs. Boeing irchase of 50 F-106s in lieu 
or similar aircraft, for MATS 


The two major tr du t 


testing of the B 
expe tation 


I ise i] vc 


aerospace indi ntinued 
vear, 


Quick delat 
8, 


> 


mM panic S, 


development expr 

of deficienci« 
engineering 
used to prey 1 


ultimate 


urged elimination of 
made by the House for 


f Be mar 





the House which Dougla 
were 

© Bomarc B air defense missile 
lorce. The House 
the operational program for the I 
B, Douglas declared, w 


ind “‘would leave a 


Bomare Tests 


Washington—Air Force last weck re 
Bomar 
firings out of a total of seven launched 
during the week of May 12-18 

The firings included the second su 
Bomarc B test flight 270 mi 
AFB, Fla., Gulf test 
in a simulated intercept. First successful 
firing was on Apr. 13. Of the eight pre 
vious Bomarc B firings, USAI 


cr 
c 


§ action in ported six successful missile 


ir defense program 
be filled either quantitativel 
in the same 


cessful 


over Eglin range 


tativels time 
nterceptors 
The House eliminated $40.4 
n Fiscal 1961 funds and $2 
lion in funds from former vear hich 
USAF wants to complete 10 Bomarc B 
including two squadrons for 
Canada April, Air Force 
tarily 1 the 


quadrons to 10, reducing 


said that 
seven achieved 75% of their test objec 
tives. One burned on the pad 

During the week of May 12-18, two 
As scored hits on their targets 


squadron Bomarc 


volun —a Regulus II supersonic target and a 
OFS80 target drone. Three Bomarc As 
intercepted their targets with near misses. 


One Bomarc 


program from I¢ 
it riginal 
The 


mn during the week. 


budget request by $381 million 
House 


tinued testing 


A launch was unsuccessful 
approved $50 million for 


¥f Bomarc B 
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Bs, pointing out that the initial F-106 
delivery could not be effected until more 
than a year after the planned initial 
deployment of the Bomarc B 

e Conventionally-powered aircraft 

Navy. Douglas urged the 

to restore $2 
House for the 
emphasizing its role in 
said the | 
needed by | 


ier for 
ommittec 13 million elim 
nated by the ittack 
Tier limited 
situations He 
will be 
I ssex-class irictT 
r capable 
irrier rol 
14 attack car 
four Forres 
n Essex-cla 
s carriers now being 
nuclear-powered | 
eplace three of the | 


by the end of 1962 


Other Highlights 
Here are highlight 


Dp cntafion 


other 


Doug i uid 
} mon mcreas the House 
Maida missile warning tell 


onnaissance system and 


e Space satellites. 
I] voted bi 


1 
experimental satellite j 


use, if additional 


funds 
weeded dur ng the vear, the mn 
iwn from Defense 
n fund 
¢ Minuteman solid propellant intercon 
| ballistic missile. Dougla 
Departm 


Department's 


tthe ¢ 
} 
to push thi 
' 
led and 


inate d 


MmmMcnac 


@ Fleet ballistic missile 


tl nnimittes 


ning 
@ Anti-submarine — warfare 
greed to $41.9 million 

n House increase in fun or anti 
( irch ind ce 


ubmarine warfare rr 


clopment This would bring the total 


il 196] 


$20 million over the 


million 
1960 il- 


illocation to $220 
Fisc il 
location 

@ Airbome alert for Strategic Air Com 
Douglas stood pat on Defens« 
Department’s program for an airborne 
ilert capability for one-fourth of SAC’s 


ivy bomber force and asked the sub 


in ind 


1 


AVIATION WEEK, May 23, 1960 





mmittee to delete a $115 million ad- 
ition by the House for a compromise 


ipability between the Department plan 
ind that advocated by SAC commander, 
Gen. Thomas S. Power, for an airborne 
ilert capability for one-third the heavy 
bomber fleet 

Douglas noted that the defense 
budget passed by the House gives the 
President authority to incur all ex- 
penses essential for an emergency air- 
borne alert. Including the $85 million 
Fiscal 196] budget, Douglas 
suid USAF has programed a grand total 
of $250 million for the airborne alert, 
including $40 million in operations and 
maintenance funds and stocks on-hand 
transferred to the program 
¢ Army modernization. Doug 
to a $37.5 million increase in procure- 
funds for Army modernization 
but objected to the method for finan 
cing the remainder of a $207 million 
provided by the House—from 
rcimbursements from under the 
mutual security program and from sav 


in the 


is agreed 
ment 


g 
IncTcas 
sales 
ings derived on contract costs 
¢ Contract management. 

strongly protested an across-the-board 
cut applied by the House to all pro. 


Douglas 


curement categories in a move to force 
Defense Department to drive 
contract bargains. The reduction would 
total over $400 million 
¢ Administrative overhead. As an alter 
to the $33 million 10% reduc 
made by the House in depart 
Douglas 
reduction 
30. 1961 
ian and military personnel strength 
for all administrative-type headquarters 
ind commands except for the Air Forc« 
Douglas said that the budget presented 
1 January already reflected an average 
duction of 10% in military and civil 
personnel for USAT 


better 


native 
hion 
costs, 


mental administration 


proposed a $10 million 5% 


in the originally planned June 


in administrative 





Nike Zeus Funds 


Washington—Army hopes to transfer 
$18 million in unused Fiscal 1960 funds 
to accelerate production techniques for 
its Nike Zeus anti-missile missile system. 

Richard S. Morse, 
research and development, said that 
under present plans the funds will be 
used for development of new automatic 


Army director of 


processes for production of mesa type 
transistors, precision resistors and other 
Zeus components “which require an ex- 
treme degree of reliability and ultimately 
will be required in large quantities.” 

The funds are now being transferred 
from the Army to the Defense Depart- 
ment Emergency Fund. Defense Depart 
ment, in turn, will request Bureau of 
Budget approval to transfer the funds to 
Army's research, development test and 





evaluation appropriation. 








AVIATION WEEK, May 23, 1960 


SEVERE TUMBLING of the new Soviet satellite can be discerned in this photo taken by 


Grumman's control station over a 90 s 
individual streaks all show a strong corks 


shows an asymmetrical indication in addit 


northeast (top right) 
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period 


rew pattern and the second streak at bottom left 


Viewed under a magnifying glass, the 


n Track is from southwest (bottom left) to 


Life Support Systems for Space 


By Evert Clark 


First tnal flight 

five-ton spacecraft launched by th 
vict Umon on May 15 was aimed 
it testing life 


ll 


that will allow a man or me 


Washington 


miaril' support 


duct research on “long” flight 
outer space, according to Russiat 
tists 

Sovict broadcasts in Russian 


raft carried ‘“‘a load equivalent 


1 
} 


weight of a human being,” 
vict I:nglish language broadcast 
“dummy astronaut 
Western 
that this first craft carried a man 
existence idmitted on 
were returned safely to carth 

But comments by Sovict 
indicated that this is merely the 
tests; th 


carned a 


Sonn scientists spe 


would he 


n 
1 series of unmanned 
problem of safe re-entrs ha 


been solved and would not 
tempted on this first flight, and 
the launching of the first manned 
still is months away—although one 
sian scientist said it “perhaps” w 
cur this year 

By late last week, Russia said th 
of the satellite’s flight was immi 


U.S. tracking indicated the apoge: 


Tested in New Soviet Satellite 


en increased to 418.5 mi. and perigee 
198 mi., which would have required 
ng of a rocket while in orbit and 
mild have put the satellite into the 
Van Allen radiation belt 
lhe two-part spacecraft weighed 10,- 
lb. and consisted of a pressurized, 
t-regulated cabin section weighing 
uut 5,512 Ib. and an instrument com- 
irtment containing some 3,250 Ib. of 
trumentation plus chemical and solar 
tteries. The cabin was to detach from 
instrument compartment on radio 
enal from the earth and both were to 
ir on re-entry, Soviet scientists said. 
the spacecraft was launched at ap- 
roximately 1 a.m. Moscow time on 
Mav 15, the second anniversary of the 
inching of Sputnik III, at an inclina- 
tion of 65 deg. to the equator 
lhe orbit was the most nearly circular 
inv Soviet satellite launched thus 
with an apogee of 229 mi. and a 
rigee of 194 mi. Orbital period 1s 
? min. Several Russian scientists re 
ferred to the “more powerful” Soviet 
cket tested last January (AW Jan. 15, 
29) in discussing this launching, al- 
iough none specifically said that the 
ewer rocket was used. 
lhe spacecraft carried a “‘signal”’ ra- 
transmitter operating on 19.995 


; 


} 
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megacycles in both the telegraph and 
telephone regimes, the Russians said 
It also carried “special radio equipment 
to play back data on the operation of 
its instrumentation and for the exact 
measuring of the orbit elements. The 
power supply for the scientific and 
measuring instruments is provided by 
chemical and solar batteries,” Russia’s 
lass news service said 

Voice signals received in the U. § 
from the spacecraft led Melvin Y. Lan 
don of Nasson College, Springvale, Mc 
to the conclusion that the craft carried 
and not just a recording of a 
communications 
of mathe 
his stu 
P and 


1 man 
man’s 
Landon, assistant professor 
matics and physics, said he and 
dents recorded on tape both b 
voice signals from the satellite and 
he is convinced the “scrambled voice 

Donald Duck 


throat” v hat of a live hun 


voice to test 


S ud 


vith a sore 


Special Compartment 
Prof. Vladimir V. Dob 


the weight le 


ruments 
serving the conditions 
sure the pilot's life d inry out 


research 


Thanks to reliable radio-te 


} 


egraphic 
ind radio-telephonic communications,” 
Dobronravov said, 1 radio transmitter 
will send information to scientists on 
the instruments recording th 
d to support 


how 
physical conditions require 
human life are working 
“The main purpose of th 
the cabin in which future 
fly into interplanetary spac 
ind investigate the cabin 
Dobronravov said 
The spacecraft “will 
some extent,” Dobronra 
Moscow home service | 
said the cabin would 
separate itself from th 
necessary information on 
ing had been obtained. But a Ta 
terview quoted him as saying the length 
of time that the spac hip would 


main in orbit “will depend on the time 


its instruments will require t 
ill the findings, after which 
1 signal to de 


the 


ship will receive 


Clarification Needed 


Questions needing clarific 
clude “the dependability of the 
ment generating the conditions for life 
and work inside the cabin—atmosphere, 
temperature, pressure, humidity 
on,” Dobronravov said. The dav is not 
far off, he when the problem 
of satellite recovery can be solved. Then 
Soviet 
space trip.’ 


equip 


ind so 
added, 


researchers will be sent on a 
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Junior Birdmen? 


Washington—U. S. statements _ that 
weight of satellites is not so important 
because U.S. equipment is lighter have 
nettled at least one Moscow broadcaster. 

“Of course, such arguments can only 
be regarded as an attempt to belittle the 
success of Soviet science,” commentator 
Merkulov told listeners on the day the 
five-ton spacecraft was placed in orbit. 

“Reduction in the weight of an instru 
ment by even a few grams deserves at 
tention,”” Merkulov said. “But it will 
not solve the problems we are facing in 
mastering the cosmos and achieving 
manned flights into the cosmos. 

“For, while we can reduce the weight 
of an instrument, for instance replace 
its heavy frame by a lighter one, it is 
not likely that we shall be able to cut 
off the heavy body of a man and join his 
head to the body of a sparrow or a 
humming bird. 

“Clearly, to flights 
cosmos, we need powerful rockets which 
ships. At 


make into the 


can carry into heavy 
present our motherland is the only coun 


try to possess such rockets.” 


space 











, 


hip and the cabin were to 
Dobronravo' iid 


doubt that in the 


Both. the 
urn on. re-entrv, 
but there can be ni 
future the problem of the return 
of satellites to earth will be solved 

Leonid I. Sedov, member of Russia’s 

Academy of Sciences and president of 

the International Astronautical Feder 
so said the proble m 


nea} 


1 to earth has not vet beet 


yractice 


Extended Flight Problem 
Safe flight for long perio 


blems that require 
earch, Sedov said It i 
biologists and 
have the last word,” he sai 
A candidate of 


identified only as Godenko, 


] 
me dic il 
medical 


home service broadcast that 
lem of the a 


ipparatus back on eat 


uracy of landing 
nost importance” and is ge 


oncentrated attention f designer 


ind scientists 
Che cosmonaut and the equipment 
in his ship must be conditioned to pro 
ide for the safety of his life and health 
when touching down either on land or 
vater at any geographical point on 
earth,”’ Godenko said 
V. N. Chernigovskiy, director of the 
Institute of Physiology and correspond- 
ing member of the Soviet academy, said 
physiologists are studying in their lab 
oratories ‘‘the conditions of man’s stay 
in the pressurized cabin and are work 
g out the methods for protecting the 


ing 
fiver b] 


future space from the possible 


harmful effects of cosmic rays and are 
studying the conditions of feeding the 
man and other physiological functions.” 

Tass, in its official announcement of 
the launching, said Soviet work over 
the past few years, including testing of 
powerful rocket carriers,” had paved 
the way “to the building and testing 
of a spaceship for long manned flights 
into outer space This and other ref- 
erences to “long” or “interplanetary” 
flights indicate that the spacecraft may 
be a general purpose vehicle that would 
illow manned flight around the moon 
or farther, rather than earth orbits 
ilone 

Although re-entry was generally dis- 
i test purpose, the Tass an- 
said the launching was 
“to perfect and check the 
lite ship’s system, ensuring its safe 
to the 


conditions for 


1\ wed ! 
nouncement 
dertaken 


IACI 


flight and controls, its return 


irth and the nec 


the 


essar' 
There also 
by Soviet 


¢ ibin 1h 


pace crcw were a 
cicn 


ght be 


number of references 
ts that indicated the 
ble of holding more than one 


the beginning 


man 
launching] lay 
ult endeavors to build reliable 
paceships, guaranteeing safe manned 
flights into outer space,” Tass said 


Telemetry 


Later 
information indicated 
lite’s equipment was 


innouncements said telemetric 
that the satel- 
| working ‘“‘nor 
that temperature and pressure 
being maintained within § estab- 
in the instrument compart 
in the ind that the 
transmitter vorking 
both in the 

phone transmissions.’ 

The reliable sealing and the thermo 
egulating apparatus ensure normal con 
ditions of living in the separate cabin,” 
lcast said. Comparison of the 
it with the planned orbit in 


1 limit 
cabin 
signal wa 


telegraph and t ] 


computing machines con 


igreement between the two, a 
ast said 
K Fedorov Corre sponding 
of the Academy, “many 
ind much equipment have to be 
tigated and tested befor 
ould be launched into space 
careful testing of individual assemblies 
ind trial flights of the cosmic ship as 
have to be carried out.”’ 


said 


1 human 


being 
4 


1 whole 


Space Preparation 


Charl Villmann, 
Estonian Branch of the All-Union 
Astronomy and Geodesy Society, said 
the present rate of Soviet scientific and 
technical development indicates that 
in all probability, not years but 
months will be sufficient to prepare for 
the flight of a human being into outer 
pace.” 

He uid that this 
“even occur this vear.” 


head of the 


“oreat moment” 


mignt 
, 
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Re-Entry Study May Be Satellite Goal 


Washington—Orbiting of a five-ton 
Soviet spacecraft may have been an at- 
tempt to determine the behavior of an 
inhabitable capsule under the most ex- 
treme conditions of heating and dynamic 
forces that re-entry into the earth’s at- 
mosphere can produce, Brig. Gen. Don 
l'lickinger, assistant to the commander 
f the Air Research and Development 
Command for bioastronautics, said last 
week 

Although Soviet scientists have indi 

ited that the main goal is a checkout 

life support systems (see p. 27 

believes that this may, in 
econdary goal. He also be 
entry over Russia and recover: 
ipsule will be attempted, in 


tatements indicating 


the Soviet Union 
lederation Acro 
meeting ther 
pac scientist 
xchanging in 


ann pa flight 
@ Hlow far 


’ 


mg the U.S. was with 


f stabilization, heat puls 


alk 


n 
namic force f re-entry, and im 
pact force n landing 
© What had been done on monitoring 

ispects of space ambi 
1959. 
other 
using the A-] 
geophysical rockets 
ut animal payloads 
)); with the Laika 
llite and with other 
pace probes 
concluded that the dynamic 
f launching, weightlessness in 
c., had no irreversible effects 
n the animals. But, in all summaries 
if their work, Flickinger said they made 
juite a point of the fact that the actual 
hanics of recovery phase wer 
dificult and said that they lost 
th test subjects and records on a 
of flight 

Last July 2 and July 7, Russia fired 
rate series of rockets, cach 
quite a menagerie aboard,’ 
r said. It became apparent 
with these shots that they were working 
on manned components totaling around 
he said This is approxi 
the weight of the pressurized 
that is supposed to separate from 

c orbiting spacecraft 
Russia announced that two dogs and 
1 rabbit were recovered in good condi 
tion from a single-stage ballistic me 
dium-range rocket launched last July 2 
AW July 13, p. 35). The payload 
exceeded two tons. Instruments yielded 
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data on composition of light ga 
the atmosphere “‘for the first time 
produced new data on the condi 
animals under zero gravity, Ru 
Flickinger said results of th 
shots made it appear that Rus 
have really wrung out th 
sequence by having the total 
come back in at re-entry fore 
would be encountered if th 
were an unde 
National Aeronautic ind 
ministration plans similar te 
Mercury psule, launched 


boosters, te e what heat pu 


' 


trayector\ 


dynami produced t 


le Sil ible 


The Ru: 


rodu ed 
tialls 


nl 


that 


1 the 


rt + 


id made 

m shielding prob] 

t January that Ru 
pacecraft by lat 


AW Jan 


raft put into 








Jupiter Radiation 


Washington—Existence of a \ 
Allen type radiation belt around t! 
planet Jupiter, believed to be 100 tril 
times stronger than the one surround 


the earth, has been almost conclusive! 


established, according to scientists at 
California Institute of Technology w 
ing under Office of Naval Research s 
sorship 

The radiation belt, believed t« 
about 200,000 mi. above the planet's st 
face, would almost preclude manned 
hicle approach any closer than to 
of Jupiter's moons, some of which 
more than a million miles from tl 


planet 


Recent Cal Tech measurements, mad 
with twin 90-ft.dia. radio telescope 
mounted on mobile platforms on a rai 


road track, have confirmed that th 


emission is polarized and also have 

tablished that the source of radio em 
sion is approximately 400.000 to 500.0 
mi. wide in a direction roughly paral 


to the planet’s equator 


th 








1¢ general pattern of events and brings 
1¢ Russians to a point in time where 


they are ready for a manned shot— 


iybe more than one man,” Flickinger 
| 
With the capability to put some 10,- 
lb. into a 300 mi. orbit, Russia 
n add accessory lift devices, an extra 
redundancy of life support. sys- 
etc., he said 
CkKINgeT believed that the pressur 
ibin mentioned by the Soviets is 


ntially inserted in a shell, or outer 


ana 
yntainer, and that it would be ejected 


ng the re-entry sequence, possibly 
tween 60,000 and 40,000 ft. altitude, 
tabilized | 1 drogue parachute 
h iS Mi rcCul M ill be 
Heat pulse n USAF man-in-space 
ile studies and in NASA’s Mercury 
ram have shown that, although 
heating for ballistic re-entry is 
t and steep, temperature remains 
1 it capsule for a relatively long 
xl of time, even after landing 
in emergency situation, where 
lation or tumbling would increase 
ting over that of a perfect trajectory, 
yiter shell would absorb most of 
eat, lessening danger to the crew 
le the cabin. This increases safety, 
nly during re-entry but particularly 
landing if crewmen should be in- 


I 
} 


} 


ind unable to leave the capsu 


| if recovery should take longer than 


C 


nned 
Secondary goal of the current test 
bably is reliability of life support 
ther components by time, Flick- 
believes. Although life of the 
ule has been predicted as some 
ce or four weeks, svstems might be 
ted to destruction if the life is longer 
Yevgeni K. Fedorov, corresponding 
mber of the Soviet Academy of 
ences, said in Moscow that a “very 
portant question” in the flight is 
ting the apparatus designed to 
rate the cabins.” Other purposes, 
iid, are to test such things as 
en regeneration equipment 
ratus to enable spacemen to take 
under weightless conditions 
tion against excess strain in take- 
nd ejection of the pressurized cabin 
the mother ship and many other 


lickinger said he does not believe 


pacecraft carries life because Rus- 
has gone to extremes to dispel the 
stern notion that it is careless with 
But, he believes it may carry tape- 
dings of a human voice, since at 
current state of development of 
logical monitoring instrumentation, 


he human voice is still about the best 


lication doctors have of the state of 
paceman’s health.” 


29 





Policy Weakness Laid to Lack of Debate 


Washington—National Security Coun “T would sav that it has been at it ud that when the committee began 
cil’s major weakness is its failure to best when it has to do with matter its review “it seemed to us that the 
fully debate new and controversial mat that come within fairly well established nature of the threat was not fully de 
ters in order to create policy lines de guidelines, both in terms of budget termined or fully considered as 
signed to meet changing world condi ind in terms of established orientation matter of fact, I said then and I say 
tions, Dr. James A. Perkins, € pres ind it has been at its weakest when iwain that whatever words of wisdom we 


ident of the Carnegie Corp., charged matters are extremely controversial nay have put into that document would 


: . 
during closed hearings of the Senate break into new ground or that 1 I ave largely been wasted if the Russians 
Subcommittee on National Policv M najor revisions of policy.” iad not so fully « operated bi nding 

Dr eT sul m1 i one week before we sub 


that tl esidet son I d our repor I elh ind 





Polaris, Minuteman Glass Fiber Casings 


Navy will use a glass fiber-reinforced plastic casing on the second stage of the 
Polaris solid propellant IRBM in an effort to extend range of the missil 

Glass fiber material also will be used in the Minuteman ICBM third stage 
casing, if production contract goes to Hercules Powder Co. (AW Apr. 18, p. 54 
However, titanium also is now receiving serious consideration for application in 
the weight-critical Minuteman third stag: 

Fabricating equipment is being completed and <Aerojet-General is scheduled 
to deliver the first Polaris glass fiber cases in September. Navy has been investi 
gating glass fiber materials for rocket casing applications for a number of years 
and apparently feels the material is ready for major missile applications 

In the competition for the production contract on the Minuteman third stage 
engine, codevelopers Hercules and Aerojet are putting their primary efforts 


bates 


respectively, into the development of resin-bonded glass fiber and into stcel 
A :, ” 

casings. Starting with Pioneer I in October, 1958, Hercules glass fiber-cncased 
ified act 


engines have been successfully fired 13 times in space shots. Three of the casings 


statutes should permit t 


‘ 


are still in orbit. The company feels that the capability of the glass casings has 
been established and has predicated its Minuteman third stage engine proposal : 
on the use of this type case 

\erojet, on the other hand, reportedly has been working primarily on the 
development of steel casings for the Minuteman third stage engine. But recently 
in conjunction with Space Technology Laboratories, the company initiated a 
secondary development effort on titanium casings. The results so far appear 
promising. In this project, 6A1-4V is reported to be the titanium alloy of 
primary intcrest. 

Work to date in the development of glass fiber and titanium case structures for 
the Minuteman program has uncovered no serious drawbacks in cither system 
according to a STL researcher. But there is still much to be learned about both 
materials, he adds; it is the unknowns in both systems—such as titanium’s perfor 
st 


ince under high stress and the resistance of glass to various environment nat 


could prove to be the important deciding factors 

Principal complaint against glass, its loss of strength in the presence of moistit central agency 
doesn’t apply to resin-bonded glass fiber structures. The resins protect the gl 
fibers adequately, a researcher says. Even more protection can be built into the 
system should it prove necessary 

Meanwhile, titanium casing development work is being revived in another 
quarter. As part of its new solid propellant rocket motor materials development ; 
maximum salaries 


program, the Defense Department’s Research and Engineering Group has given 
f ¢ is 


Pratt & Whitney the go-ahead to resume its development work on titanium 
casings for the Pershing missile (AW Oct. 19, p. 32). Originally underwritten by 

e . , o 
Army funds, this program was considered to be the most sophisticated titanium : \ more extensive management 


t program should 


development program to date Army reportedly canceled the program duc to ere I 
‘ J +a ry nt + 
tightness of available money. Revived program will be handled for Defense by governmen 


re “ ne = 
Army’s Ordnance Materials Research Office, headquartered at Watertown Arsenal . he most promising 
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Fain so7 pe ee ye - 


Sebi ae ane, et pe. 23 
First Photo of BMEWS Risonhedl Site 


First Ballistic Missile Early Warning System, (BMEWS) site at Thule, Greenland, slated to go into operation this fall, employs four giant 
detection radar antennas (1) which jointly cover 150 deg. sector. Pipe-organ type vers are housed in buildings immediately behind 


each antenna. Also shown are two radar transmitter-receiver buildings (2), a central data processing and tactical display building (3) and 


service buildings (4), all interconnected by a 6,000-ft.-long enclosed passageway 


not—at normal flight speed—ca re normal up to the moment of the 
Nay y HSS-2 and H- 43B uircraft to go out of control Th ident 


go 
. iin xanv explained there was no f The HSS-2 flight program, resumed 
Resume Flight Tests = Pany “plained ) beg? Ageing 
malfunction of the control vith Navv concurrence, has been au- 

New York—Flight program of Sikor dynamic components, blades or | thorized under conditions which pre- 
sky Nav HiSS-2 and plant flight op plant Control tower personnel t nt high loads on the stabilizer, pend 
| ion f Kam US Al H 43B have flight path ind mancuvers of the HSS wa complete re-test and re -analvsis of 

temporary ground he forces involved. Test work is being 
turbine-powered heli " : nducted at the Stratford, Conn 
Vela Spending int, at the Naval Air Test Center 
during a high-speed , ituxent River, Md., and at the Naval 
marr =, ( iti * . . Washington—Advanced Research Proj c : t Kev West. Fl 

Stratford vonn pian ects Agency is spending $9.885.000 dur if} mn it . est, 1 
ymediately grounded i ae Sag Rate pn cree Kaman’s H-43B has been cleared for 
hi : : tT ng wm curren Ca vear on ( eae -_ ] flick ‘+: tant . t +} — 
rewmen died “Riga 1 devel : crimental flight testing at the com 

eh esearch and developmen og ‘ - . . 

AW May s Bloomfield, Conn., plant. Flights 
being made to establish temporary 
nuclear explosions a - . hicl he } 
iclicopter iy aieieets otth Miele erational limitations which might be 

) ’ 4 bh e 
vhen the fixed . a osed to unground aircraft at Air 
Commission, National Aeronautics > ’ . 
izer_ partially separated bases, and to test tail modifica 
. Space Administration departments f " 

ind was carried into USAF is expected to lift restric 

h was damaged along i a OI it its bases within the next few 

ne and main rotor @ Vela Uniform. $8 535 (KK) Major restriction is in backward 

; — which has | limited to 15 kt 
which has been limited to 15 k 

l'ail modification of the Huskie 
\bably will be made within three 
nths, AVIATION WEEK was told. This 
Id involve a change in arrangement 
f the fins, possibly including frangible 
; tions in the dorsal areas, plus other 
tural modifications being consid- 
In its present configuration, the 
+3B might be limited in maximum 
AVIATION WEEK was told center of gravity and_ gross 

Sikorsky said that loss of the HSS-2 Heel Witesiieiin tnt ghts, in addition to rearward speed 
horizontal stabilizer during the high- Force Technical Applications Center Kaman has delivered 20 of the turbine- 
peed run, the first such separation in Rand Corp vered rotorcraft to USAF. with 


the company’s 20-year historv, would ut 100 more on contract 


I 





dealing with the problems of detecti: 


Commerce and Interior and the 


and development concerned with det 


unded the H-43B 
Huskie, a ct rescue helicopter 
May 9 | use of limited clearance 
between rotors and tail fins, which 
had beer it by the blades AW May 
lf D idents” in every in 
tan ! d from pilots fiving “out 
ide the handbook” during backward 
flight and in hovering tail-to-the-wind, 


te 


tion of underground nuclear explosi 
® Vela Sierra, $1,050,000, research 
development involving ground-based 
tection of nuclear explosions in 

@ Vela Hotel. $300,000. research 
development concerned with satellite 





tection of nuclear explosions in 5] 
Contractors under Project Vela 
clude: Geotechnical Corp., Bell 7 


phone Laboratories, Sandia 
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Low Volatility Fuel Used in U-2 Lightweight 














LOCKHEED U-2’s drooping, flexible, high aspect ratio wing is an indication that the aircraft's structure is stressed for a maximum speed 
of about 200 mph. or less at sea level. At cruise altitude of about 90,000 ft. where the air density is low the aircraft can fly in the 
neighborhood of 500 mph. without exceeding the design loads. Mach number at this cruise speed is around 0.7. Maximum altitude is 
reached when the aircraft flies into its “coffin comer’ and begins to stall because of low air density at the same time that it has reached 

its critical Mach number (about Mach 0.75) and its drag is beginning to increase rapidly. While the U-2 was designed primarily to cruise at 

the highest possible altitude, this single performance objective also pays off in the high groundspeed of about 500 mph. and long rang: 
because of low drag in the thin air near 90,000-ft. altitude 





WHITE SUNSHADE has been placed over the pilot's canopy on this U-2 to protect him during the hours he spends near 100.000 ft 
when most of the earth's atmosphere is below him. Long fuselage of the U-2 has a high fineness ratio of nearly 10.0, but its fuselage 
diameter of about 5 ft. in its powerplant section is sufficient to allow the use of a wide variety of large airflow turbojets. Small belly dome 


beneath cockpit houses lens for Perkin-Elmer Model 501 panoramic camera (AW Sept. 16, 1957, p. 76). Camera designation 73B and 


focal length reported by Russians does not fit the Perkin-Elmer equipment, however 


—— 


r- san i a 


Ze 
rm 


=~ —_ 











ALTITUDE PERFORMANCE of the U-2, which is essentially a powered sailplane, is achieved primarily through a light structure and a very 
low wing loading. Wing loading of the original U-2, which was designed using 1954 state of the art, was approximately 25 psf. Several 
versions of the U-2 have been built and a number of improvements have been incorporated into the aircraft in the past few years. One 
of these was the replacement of the original Pratt & Whitney J57 with the Pratt & Whitney J75-P-13. 
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J75 Engine 


Washington—Specially refined kero 
ene with a high boiling point appar 
ntly was used as fucl in the Lockheed 
U-2 reconnaissance plane lost neat 
Sverdlovsk, Russia (AW May 16, p 26) 
to keep evaporation losses low dunng 
high altitude cruise 
Instructions stenciled on the U-2 
vreckage exhibited in Moscow's Gorki 
Park sav the aircraft should be filled 
mly with MIL-F-25524A fuel which is 
muurchased in mall lot under Aur 
lorce contract specifically for use in the 
{ Specification for this fuel calls for 
boiling point of 300h at sea level 
which is about double that of normal 
yet fuels. Otherwise, the U-2 fuel 
closely resembles current turbojet fuels 
Ihe high bothng poimt and low 
latility of the U-2 fuel is essential for 
voxxl range performance and low fuel 
vaporization during high altitude flights 
listing several hours. Evaporation loss 
of JP4 is verv high at the low atmos 
pli nic pressure ibo 70,000 ft 
Main performanc penalt iccepted 4 ; . 
with the low volatility fuel is a poor § ———— ; eer 
ibility unless the air BADLY DAMAGED and twisted pilot's ejection seat from the Lockheed U-2 is shown in 
2 a ope ially-designed the foreground above. The cockpit canopy just behind the ejection seat still has a large 
restart system. U-2 lost over Russia was section of Plexiglas intact and its frame is only slightly twisted. 
forced to descend from its operational 
altitude of ipproximatel 90,000 ft ; 
uwter an cngin flamncout ra f 
Specifications for the U-2 fuel were an el : Je a 
developed at th ight Air Develop , 
ment Division the Au Research and 


altitude restart ca 


T 
I 
craft is fitted witl 


Development Command several vears 
| 


ago. Present supplicrs of the fuel, 
narrow distillation range 
in only be made from a few grades 
tmospherically-distilled petroleum 
ire the Ashland Oil and Refining 
Ashland, K ind the Howell 
Refining Co., San Antonio, Tex 
Original Pratt & Whitnev J57 en 
in the U-2 was replaced by a more 
ul $75 3 in the aircraft lost 
Russia is number of the J75 
pecifically intended for the U-2. 
\coording to Soviet sources, it 
rbout 4,850 Ib.. which is about 
' is the JT4A-10, a civil 
version of the J75 which delivers 16, 
800 Ib. thrust at sea level. Military ver 
ions of the J75 weigh about 1,000 Ib 
more than this engine and deliver about 
5.000 Ib. thrust with afterburner 
Special features of the J75-P-13 in 
the | incluct 
system to allow for the special fuel, 
which is denser than that ordinarily 


1 modified fuel control 


used in the J75, and a more powerful 

ignition system for starting because ee 

of low volatility of special U-2 fuel RIGHT WING of the U-2 has several large holes in its upper surface, and its trailing edge 
Reconnaissance gear and commu has been broken off. Slipper fuel tank on wing is at left in photo. Both wings apparently 

nications cquipment aboard the U-2 — were sheared off the fuselage when the U-2 struck the ground. 
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U-2 PILOT’s high-altitude partial pressure suit, helmet, bailout oxygen regulator and para 
chute were exhibited in Moscow after the U. S. aircraft was downed at Sverdlovsk 


; He 7 : : i ‘Ai * os Fe» 

ANOTHER SOVIET PHONEY is the picture Nikita Khrushchev displayed before the 
Praesidium of the Supreme Soviet in Moscow claiming it came from the U-2 camera on 
Francis Powers’ flight. This picture is actually of a training field near Baku some 900 mi 
from the nearest point of Powers’ flight route as tracked by the Russian radars. Aircraft 
on the field are four engine Tu-4 bombers, a copy of the Boeing B-29. This type 
bomber has not been in first line service with the Red Air Force for many years 


* F- a % 


a 
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plaved in Moscow was mostly stand 
ird military issue and not of special 
manufacture. Much of the equipment 
ind the U-2 structure displayed in Gorki 
Park was in relatively good condition, 
indicating that the aircraft did not dis 
integrate in the air during its descent 

Sverdlovsk and that its impact 

with the ground was relatively eas' 

Che communications and reconnai 
ince equipment included 
e Sensitive ‘ferret’ receiver for clectro 
magneti reconnaissance to record 

10 radar transmissions striking the 

raft This receiver was manufac- 
tured by Huggins Laboratories, of 
Menlo Park, Calf., and it was equipped 
vith two antennas. One of these was 
tvpe MP 11719, the other MP 12570 
The installation taped a record of the 
frequency and strength of all signals 
reaching the aircraft so that the in 
formation could be examined in detail 
ifter the flight 
e Seven camera windows, cach six to 
ight inches in diameter, in a section 
of the fuselage. Camera model 73B was 
installed in the aircraft with enough 
film to photograph all of the Russian 
territory it passed over during its flight 
of more than 3,000 mi., according to 
the Soviets. Format size of the photo- 
graphs made bv the camera was 9.5 
x 18 in 
e Astrotracker, believed to have been 
made by Kollsman Instrument Corp., 
was installed in the U-2 to provide a 
reference to aid in orientating the pho 
tographs and other reconnaissance data 
@ Automatic radio direction finder 
AN/ARN-6 made by Bendix Aviation 
eUHF command radio AN/ARC-34 
produced by Magnavox, which has 20 
preset channels and one guard channel 
for emergency. Using this radio, the 
pilot could communicate with another 
aircraft many hundreds of miles away 
if they were both at very high altitude 
It would be difficult for him to reach 
1 ground station over a thousand miles 
away with this standard set 
e Lear autopilot A-10, which is similar 
to the lightweight L-5 model the com 
pany supplied for the North American 
86 
@ Lear compass system ‘Type MA-1 
e Pneumatic starter for the J75-P-13 
© Hydraulically-powered, flap control 
gearbox 
@ Alternating current and direct current 
power sources 

Equipment in the U-2 which the 
Soviets said was intended for its destruc- 
tion in the event of an emergency car 
ried a name plate of Beckman and 
Whitley, Inc. Its assembly number was 
MDL 175-10A 

Damage to the cockpit section of 
the U-2 in Gorki Park included the 
failure of the wheel on the control 
column and one broken rudder pedal 
Six green oxygen bottles were intact 
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PPFPAEVIEAL ANSWweesrne 
Far? SAGA LZ 
Sah sf G2 aI 2 FRILL. 
The Tactical Air Command (TAC) is the 
practical air arm of the U.S. Air Force. 


TAC’s all-weather mission capabilities start from the 
ground up. So do the capabilities of the aircraft it 
flies: Republic's F-105 Thunderchief. > » TAC teams 
up with our Army's tactical ground forces to assure 
terrain control. TAC helps assure this by giving close 
support fo these ground forces . by becoming an 
umbrella which helps deter aggressor efforts, pin- 
point aggressor targets, prevent aggre r action. 
TAC and the F-105, in addition to versatility, offer 
extremely important economy factors: economy of 
force, personnel and the defense dollar: one aircraft 
capable of multi-purpose performance missions 
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Spark for the edge of outer space: 


BENDIX IGNITION ON NORTH AMERICAN’S X-15 


the stars than any human has ever dared to venture. 
of thrust will be provided by the most 
chamber rocket engine ever built for 
pecially de- 


The X-15 project is a truly national research effort by 
the Air Force, Navy, and National Aeronautics and 50,000 pounds 
Space Agency. In manned flight, the X-15 will scorch powerful single 
through uncharted skies at speeds of more than 4,000 manned flight. The ignition system was 

signed and produced for this installation by Bendix 


miles an hour. 
This edge-of-space craft will take its pilot closer to ... foremost name in ignition. 


Scintilla Division Ry. 


DNEY, NEW YORK 


rentien Bivd., Montreal 9, Quebec. Export Soles and Service: Bendix International Division, 205 East 42nd St., New Yor 








Nevada test site from plants in Cali- 
°”? . — ‘ fornia, and possibly Florida. Air Force, 

U-2 S International Repers ussiOns which has ines liquid hydrogen plant 
Washington—Sovict Union carried the U-2 incident into the United Nations last in West Palm Beach, Fla. (AW July 
week as the aerial espionage issue (AW May 16, p. 26) continued to trigger a series 7, p. 28), recently purchased four 
7,000-gal. insulated tank trailers that 
reportedly can carry liquid hydrogen 
icross the country without venting any 


of international repercussions. 

Soviet Foreign Minister Andrei A. Gromyko submitted the U-2 affair to the UN 
and demanded a meeting of the Security Council to stop “the unheard of provoca 
tive action of the United States’ in sending reconnaissance flights over Russia ras to the atmosphere 
territory. Request for UN action was the latest in a series of incidents in which Contractor team for the advanced 
© Paris summit conference collapsed when Soviet Premier Nikita Khrushchey Kiwi project is expected to follow 





demanded that the U. S. admit its U-2 intelligence flights are “to be condemned losely the lineup selected for the 


apologize for them, cancel them and punish those responsible for operating ther 
President Eisenhower refused to meet the demands 

®@ Khrushchev insulted President Eisenhower, accusing him of making “treacher 
the basis of his policy with regard to the Soviet Union” and withdrew the invitati 
to the President to visit Russia next month in exchange for the Soviet premict 
tour of the U. S. last vear. Khrushchev also suggested postponing the sum 
mecting six to cight months—obviously until after the President has left the Whit 


House 


@ U2 flight operations were canceled before the summit mecting, although th 
President decided not to reveal it until the conference met. Making it clear that 
U-2 operations had been halted as of May 12, President Eisenhower also said he had 


planned to propose a UN acrial surveillance system similar to the “open skies 
proposal made at the last summit meeting in 1955. Russians rejected the propo 
then and continue to oppose it 

© Protests were filed by U. S. allies implicated in the U-2 incident. Soviet | 
sent notes of protest to Norway, Pakistan and Turkey over their roles in the | 
flight. Norway sent a protest to the U. S. against the planned use of a Norwe 
landing field for the U-2 which came down in Russia and forbade any repetitir 
Pakistan sent the U. S. a memorandum saving it would “have cause for bitt 
complaint” if Russian claims that the U-2 took off from Peshawar. Pakistan 
true. In addition, Denmark, which was not implicated in the Sovict U-2 incid 
has banned the use of its air field for anv unauthorized flights over countries 
members of North Atlantic Treaty Organization. Incident also hampered Japanc 
government efforts to gain Diet approval of the Japan-U. S. Security Pact. | 
assured Japan that U-2s stationed there (AW May 2 p. 158) had been used stric 
for weather research flights 

® Khrushchev admitted the Sovict Union has known of U. S. intelligence flig! 
over its territory for some time when he said he almost brought the subject 
during his conversations with President Eisenhower at Camp David during his ( 
visit last fall 


® Soviet Chief Air Marshal K. A. Vershinin postponed a trip to the U. S. planne: 


for him and nine aides because of “unfavorable circumstances 











but 


intac 


omewhat blackened. Pilot Cyr 
tion scat was deformed, but the canopy 


miy slightly bent, w some glass : ° . 
only slightly bent, with some glass Construction Starts 


Pilot branas G. Powers’ helmet had Jackass Flats, Nev.—Advance: 


ck scuff marks on its top but that — reactor for Project Rover nucl 


the only visible damage The program heduled to beg 


pilot's boots were in perfect shape in _ tests next vear. As in the eventu 
Gorki Park. His parachute harness had propulsion ystem, th 


se liquid hvdroge 
Air Product 


ginccring mtract 


tains on it, and the chute’s orang 
hite canopy was unsoiled 
Damage to the aircraft structure was 
icst in the center fuselage section Energy Commission, has 
the Soviets claim its air-defense struc f the reactor t 


rocket hit. Western observers at Gorki This summer, AEC expect 
Park sav that the rocket, if one actuallh two reactors in the Kiwi-A Pri 


the plane, must have been un Like the Kiwi-A reactor that 
or equipped with a hght war- last summer (AW June 29, p 
The wings were sheared off at Prime series reactors are designe 


roots and trailing edges on both of — use a gascous hydrogen working fl 


them were badly torn. Left wing was lest facility for the more ad 
almost scratchless forward of the trail reactor, which may be given th 


a) 
x! 


ing cdge damage, with the bottom of nation Kiwi-B, will have storage 
the slipper tank for fuel on its leading for liquid hydrogen but no product 


4 


edge flattened. Right wing had jagged capability. It 1s expected that 
holes 8 to 10 in. in dia. on top 


liquid hydrogen will be trucked t 
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Kiwi Reactor Facility 


Kiwi-A Prime work (AW Feb. 8, p. 64) 
In addition to Air Products, it will in- 
lude Edgerton, Germeshausen and 
Grier, Inc., for control and monitoring 
istrumentation for test cell and _ re- 

tor. It is also assumed that ACF In- 
ustries, Inc., will be a member of the 


im 


News Digest 





Radio Corp. of America has received 
4116,000 Defense Department con- 
ct in connection with Advanced 
Research Projects Agency program to 
velop positive means for identifying 
sile warheads from their electromag- 

tic radiation carly in their trajectories. 
ntract covers automatic data proc- 

ng of radar data 


Russians proposed a helicopter to 
India—understood by U.S. sources to be 
the Mi-4—and the Indian government 

| it is delaying a decision to hear 
rther details. India, however, is ex- 
nining a Sikorsky proposal on build- 
ig the S-62 in India, with the $-62 still 

leading contender to fill an Indian 
quirement for a high-altitude aircraft 

troop transport to its northern 
rder area 


Lockheed Electra operators have 
een ordered by the Federal Aviation 
\gencyv to check the elevator controls 
f the turboprop transport to avert the 

sibility of in-flight buffeting which 
used minor damage to an Eastern 
\ir Lines Electra in a recent flight from 
St. Louis. FAA spokesmen disclaimed 

onnection between this incident 
Electra midair disintegrations near 
Buffalo, Tex., and Tell Citv, Ind 


Maj. Gen. Stanley T. Wray, comman- 
if Air Research and Development 
imand’s Wright Air Development 
ion, will move to the Pentagon 
July as director of the Personnel 
Council in the Office of the Secretarv. 
He will be replaced by Maj. Gen. Jo- 
h R. Holzapple, now director of 
Systems Management at WADD 
Holzapple will be replaced in August 
Brg. Gen. Allman T. Culbertson, 

v vice commander at the Missile 

Development Center, Holloman AFB, 
N. M 
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AIR TRANSPORT 
TWA-Northeast Merger Sparks Debate 


He said, “if we can get both, we're in- 
terested and we might be willing to let 
varied reaction; opposition to the plan expected. th othe icfine take the lead” (AW 

iy 16, p. 45) 
e George T. Baker, National Airlines 
my Aa L. Daty seneilanl has no specific merger plans. 
Baker is strongly opposed to the pro 
Washington—First of a series of mergers which top airline managements posed Northeast-TWA merger and told 
are convinced will be touched off by mounting competition in major air Aviation Weex that the “CAB gave 
travel markets was proposed last week by Northeast Airlines and Trans rt t a Florida route so that it 


| 
World Airlines ae 


ret off subsidy, not so it could go 
. nm Lit 
Industry reaction to the merger proposal, which has been rumored in ¢ponald W. Nyrop, Northwest 
| 


industry circles for at least a vear but which was actually resolved within © lines pr nt, is interested in acquit 





First in expected series of airline requests draws 


. ' igo a 
the past few weeks, ranged from violent opposition to passive acceptance wa npany when it will “benefit 
¢ . . Northwest e is not interested in 
of the inevitable. Both National Airlines and Eastern Air Lines can_ be H OF Mer 
ted t . a with Capital, squashing a 
» . ( t a7 vicar f 
expected tO put up a vigorous ng! ; ; rumor tl has been perisiste ntl 
on the already hotly competitive New York-Miami route (AW Jan. 18, p. 36 ulated within the industry during 


Other carriers 


it against the strengthening of a competitor 


vast three months 
itive management pohcy e Terrell C. Drinkwater, Western 
mpany is equipped Lines president, feels that trafh 
] 


{ 
unusual competitive pre poter 1 in the far west traffic ar 
} 


1 increased seat capacity it] re the riers Operation 1s heav- 
esorting to mergers for reli neentrated, will remain iff 
V. Rickenbacker, Easten it ientls rol during the next few 
| hairman, has said is year bvi ny need for merg 
erger if it woul Ing l with other carners. Drinkwater’ 
wer and leadership mservani management program 
industrv now ds o1 rger pled with a strong financial condi 
eC. R. Smith, preside f American m apparently climinate Western as a 
Airlines, is not talking mergers with amy Capital Board Shifts ger candidate at this time 


mnant mith van pane patos ] h ° > 2 eP nrot hh, ; ' ' 
mpan smith, a Washington—Capital Airlines last proposed Northeast-TWA m« 
me mergers ar nfia he nsca i requi ipproval of stockholder 


| 
. 2 
health of the mpanies, senior creditor 
upon business 





week voted major changes in its board of 
directors as a first step toward making 
revisions in its top-level management i nd Exchange Commi 
yurage route/service rearrangemen structure which it hopes will case the h ivil Aeronautics Board. It is 
e David H. Baker, that the Justice Dep 


pressure from Vickers-Armstrongs for 
] ] | 
Airlines, will seek the proposal 


immediate payment of some $33 million 

in outstanding indebtedness (AW May 
9, p. 39). najor tockholder: Atlas Corp 
Dili. Is 5 f Northeast’s outst 

ar mor ind Hughes Tool Co., 

vhich 1 els wned by Howard 

of TW A’s COotTH- 

ilso ha in ap- 


\t 


ympany is owned bi 


Under the changes, Charles H 
chison, whose 80,000 shares of 
represent the largest single holdings in 
the company and who recently made an 
: unsuccessful bid for the board chairman 


nd improve finan 
@ Robert F. Si 


' ship, was dropped as chairman of the 
X, prt 


board’s executive committee. He will 
be replaced by Arthur F. Kroeger, a 
board member for severai vears. Murchi 
son will remain as a board member 
poor In addition, Capital's contract with 
vv i 


Murchison’s law firm—Adair, Ulmer 


. torshi 

Murchison, Kent and Ashbv—as general ; rship 
be in a positio1 oO dic e tern I I t } me r. Hugh 
et naa ; counsel for the company has been ter 6 4 5" 
man ve forced to accept : ‘ minated. Thomas D. Neelands, Jr., for % ‘a orld Airline , 
e Charles E. Beard, Bra: rwat rtheast Airline 


president. savs blunt] ‘ re no , dlun our 
Presigent, Sa oi York investment banker, was named Odlum, fou 
£ nave [ I 


} 
Continental t 


mer Capital board member and New 


chairman of the board. 

inother The revamped board breaks a dead 

lock that has blocked the carrier from * = HairmMan 

ranization will be uc- 

David A. Stretch who is also 
f the board of Northeast 
Northeast-T WA propo ed 


making various changes in management 
which Vickers has felt are necessary to 
get the company back on its feet 
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merger calls for an exchange of three 
shares of Northeast common stock for 
one share of TWA stock, Atlas will 
lose its position as a majority stock- 
holder in any airline if the merger is 
ipproved Although Odlum’s retire- 
ment apparently had no connection 
with the merger, he did note that “I 
feel free to retire’”’ since arrange- 
ments for re equipping Northeast with 
jet transports and additional financing 
for the airline have been “completed.’ 

James W Austin, president of 
Northeast, told Aviation Weex that 
the carner’s board of directors approved 
the merger proposal last week “in prin- 
ciple” and added that the “thinking” 
of the Northeast board on the proposal 
ibmitted to the TWA board 

lhe TWA directors 
ict on the merger plan 
egular board meeting late 


now 


has been 
for consideration 
expected to 
t the next 
» Jun 
If ipproved the 
tockholders f 
f the 


bout 


plan then goes to 
their consideration 
common 
TWA 


favor 


non-Hughes 
of the 


vote in 


ling, must 
to be ipproved 


trong opposition to 

n from 
real Donnybrook 
the cas finished. He uid that 
decision in this stage of planning 

is been iched to what slots he 
1 in the merged 


ind hi fheers wi hil 


’ 


many qu irter 


forecast be 


vanizati 
Nat! I | urls ha 
ioned incel or suspend 
North New York-Flor 
la certificate which comes up for re 
newal in November, 1961 
I] he announcement of the 
merger, National's president 
I. Baker, said that 
reer “would serve 


) 
ilready peti 
mporary 


Immediatels 


approy i] 
only to 
mmpound the critical weakness of the 
w York-Florida route structure and 

by ' subsidic or 


in this 


he iv\ 
for Carriers 
trunklines serving the 
seven in all 
ting the 


undoubt 


liv wall in prot North 
ist- TWA plan 

May factor in the case will be the 
CAB, which must bear the responsibil 
ing a decision that will un 
dly be accepted by industry as 
Recent statements by Board 
have suggested that proposed 


get a cordial reception, ind 


yom 


itv of 
doubte 
precedent 
members 


ncrgcr Will 


large number of industry 
Foe the Board will act favorably in 
the TWA-Northeast case 
f helping to cure the financial illness 
of the industry 

Ihe fact remains, however, that com- 
petition in the East Coast-Flonda mar 
ket is so strong that the three compet 
ing companics—Eastern, National and 
Northeast—have been either operating 
in the red or at marginal profit levels 


observers 
th it 


as one means 
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Delta Convair 880 Service 
Delta Air Lines last week became the first airline to place the Convair 880 turbojet trans- 
uration of regular flights between New York- 
will be extended between Dallas and Atlanta 
on May 29 and between Chicago and Houston on June 1. By fall, the airline will have 
all 10 of the 880s it has ordered in scheduled operation. The aircraft is powered by four 
General Electric 11,200-Ib.thrust CJ-5805-3 turbojet engines, the first GE powerplant to 


operate in commercial scheduled serv 


port into scheduled service, with the inaug 
New Orleans, Atlanta and Houston. Service 


Northeast 1 


ir. In addit 1 
+} 


market has 1 gration of turbojets into its 
parts and working capital 
six Convairs wil] be in 
Florida route before the 
The airline will 
Boeing 


during 


p to $9.5 million for 
1¢ 


wit I , Sparc 


I 
in said th 


( hi vice on the 
| unrest in Cuba nter 


ecason be gins 


t 1e to operate the one 
1 it leases from TWA 
Convair 880s will go 
TWA 


e on routes this summer 
present, TWA is operating 15 Boe 


pean foun 


nt 
would have 33 


I'wenty into 


CAB ha 
ls and appr g 707-120s and nine 
been involved in t international routes in addi 
166 piston-engine transports 


with ( 


7 331s on do 


cd merger 
me with W ivgin ? the carrier's fleet 

both of which were Howard Hughes recently undertook 
Board. TWA has not been invo $340 million financing program for 

inv merger negotiations that 1 I'WA to 
the CAB approval stage sin nt. Of this, $190 million will be pro- 
I'WA acquired Marquette Air] ed by insurance companies and bank 
1940 ips with the balance coming from 
100 million in subordinated deben 
es to be offered stockholders and $50 
llion from Hughes, if required 
of Dec. 31, TWA had 6.7 
common stock outstand 
new financing program, 


denied 


cover purchases of jet equip 


Northeast 1959 Loss 
Northeast last vear 


totaling approximate \ 


shows 
mil 
shares of 
Under the 
company is 
f authorized shares from 10 million to 
rWA's total 1 reven million. Northeast had 1.9 million 

2 ibove tho f and tl res of an authorized 3 million out 
$9.4 mill ling as of Dec. 31. In addition to 


the vea 
md highest in the company’s hist t 196,226 shares it holds, Atlas also 
The company will $12.2 million of Northeast subor 
$6.8 million in the fir urarter 1ated demand notes 
vear (AW May 2, p. 2 Ihe merger would 
Northeast has concluded tht duplication of routes in the new 
the lease of six Conva m so that little or no present com 
General Dyn tition would be eliminated, a fact 
Corp. and General Electric Co t the CAB would look upon with 
transport’s C] Charles Thomas, ‘TWA _ presi 
nt, said that, under present plans, all 
ites would be absorbed, including 
rtheast’s local service-type routes in 


rthern New England 


hon, althoug!l 


creased 30 


1 passenger revenu 
passenger increasing the number 
previous VCal 


proht for 
CT) rt 
r 


result im a very 


ments for 
yet transports tron 


manufactures the 

powerplants. The 

the 30 880 transports order 

Hughes Tool Co. for use by TWA N 
In addition, Hughes Tool Co 


urcraft are a p 
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Support Urged for Supersonic Transport 


By Ford Eastman 


Washington—Top government civil- 
ian and military officials last week urged 
federal financial support to the develop- 
ment of a supersonic commercial trans- 
port and said continual development of 
the Air Force-North American B-70 
Mach 3 bomber is “vital” to the pro- 
gram. 

rhe before the 


and As- 


problems 


officials, 
House Committee 
tronautics investigating the 
connected with the development of a 
supersonic transport, included Elwood 
Quesada, administrator of the Federal 
Aviation Agency: Maj. Gen. V 
Haugen, Air Force director of devel 
ment and planning; Ira H. Abbott, di- 
rector of advanced research programs 
for National Aeronautics and Space Ad- 
ministration, and John Adams, associate 
director of the Civil Aeronautics 
Board’s Bureau of Air Operations 
Quesada told the committee it would 
require approximately $500 million to 
build a prototype Mach 3 transport 
suitable for commercial operations even 
ifter drawing heavily from the knowl- 
edge gained from the development of 
the B-70. Other estimated 
that the ild range from $250 
million to $1 billion, a burden too 
heavy for one manufacturer, or a group 
of manufacturers, to bear alone. 


B-70 Need 


Key factor in development of a su- 
personic transport is continued progress 
in the development of the B-70, 
Quesada said. “Without it,” he added, 
“development of a commercial super 
sonic transport is hopeless.” 

While the B-70 could not be 


verted into a suitable commercia 


testifving 


on Sc 1cnce 


witnesses 


cost wo 


] 
] 


port, Quesada said development 
testing of the bomber will supph 
“many questions neede 


commercial 


inswer to 
fore 1 
built.” 

FAA and NASA are 
joint program to identify and so 
basic problems of developing a m 
making supersonic transport (A\W 
2, p. 60). 

In the past, 
commercial transport aircraft 
largely had their basis in a m 
counterpart already 
prior military 
powerplants or major compon 

“In the field,” 
there is no advanced military airpl 
onfiguration easily adaptable t 
version for civil transport use. Hen 
there is a very real prospect that, unle 
ome new approach is taken toward 
development of a supersonic transport 


transport 


tir 


lye 


condu 


Quesada _ point 


in being, or 


| 
from developm 


supersonic 


40 


further progress toward such a civil air- 
craft may not take place.” 


Quesada suggested that the best ap- 


proach to the problem is that the re- 
sponsibility for the development should 
be assumed by industry, with the 
ernment furnishing coordination, finan 
cial support and specifications for the 
aircraft, which also would have military 
value. 

He said the development should be 
undertaken by an industry team rather 
than by a single company, although 
manufacture of the aircraft probabh 
would be carried out by one fin 
less than 200 aircraft would fulfill 
line requirements throughout the world 

Competition, he said, should be con 
fined competition between 
manufacturers and, once the design has 
been selected, only that versior the 
prototype should be produce: 
ware form 


7OV- 
S 


to design 


Recovering Costs 


Quesada also said he felt the gov- 
ernment should be able to 
portion of its financial support by 
placing a rovaltv on each aircraft sold 
commercially (see box), much in th 
same manner as the British gove 
recovered the cost of developing th« 
Vickers Viscount turboprop transport 
This also was suggested bv Robert | 
Six, Continental Air Lines pre 
in a letter to Committee ( 
Overton Brooks (D.-La 

Gen. Haugen said the Air 
development of a 


recovel i 


rniment 


Force 
siders supersonic 
transport to be technically feasible and 
1 “desirable national objective’ and 
that it should be 
tional effort 
ind talents of man. 
ies and industry 
The best 


ommercial transport, he said, is by th 


undertaken as a na 
combining the resources 
government agen 


ipproach to building 





FAA Royalty Plan 


that 
manufacturers to pay the gov 


Washington—Provisions would 
require 
ernment a rovalty on articles sold com 
developed for 


mercially and originally 


government use with federal funds are 
now being negotiated in research and de 
velopment contracts let by the Federal 
Aviation Agency. 

FAA Administrator Elwood Quesada 
said the royalties amount to about 6 or 
7% of the selling price. “When the 
government furnishes the funds to de 
velop a product,” he said, “it seems only 
government to 


fair for the receive a 


reasonable percentage of the cost in 
return when the product goes into com 


merce.” 











way of an off-shoot of the B-70 proto 
lo design and build 
i supersonic transport from the ground 
up, he said, would result in an opera 
tional aircraft by 1968 or 1970, but it 
would be difficult to support the ex 
involved 


tvpe development 


pense 
' “We have already expended almost 
of development effort and 
million on the B-70  pro- 
gram,’ Gen. Haugen said. “By reason 
of this effort, we are already far along 
the path that followed to 


levelop a transport capability 


three vears 
ITV $350 


must be 


Additional Prototype 


Haugen suggested that, 
idmittedly not optimized 

port in additional proto- 
cle could be configured to 


while 


ipproximately 100 passengers and 
to obtain the data necessary for 
final design and operation of an 

ort. When the B-70 de 
utility of a 
he idded ad 


brought in 


lopment onfirm the 


tran port mhguration, 
could he 
short 


lative modest funding when compared 


j 
prototvypx ( i 


e¢ within a time and with 


m approach 
lams, speaking for the CAB, 
certain that XTSONIC ins 


1 Sut 
ind will 
probabl 
at 1dded that there 


hat ich 


veloped ippcar 


routes within 
rriding necessity” ¢ 
raft be of U.S. design 
He told the 


muir ountn 


ind manu 
committer 
were to stand by 


nd permit mother countr to 


into the 


step 
American position if 
the field of 

1 tremendous 


prom- 
urcraft manufac 
blow 
ige and the cconomic 
American aircraft manu 
industry 

timates of the cost of de 
ich a plane ranging from 
50 million to SI] billion. he nid it 
that full financing is beyond 
the ipability of one or a group of 
ind that some form of 


loping 
} > 


is obvious 
OM panics 
riment assistance will be necess 
Adams also told the 
¢ ‘The tremendous speed of the au 

ift if if 


itional id ind 


committe 


ompanied by proper navi 
ground handling 
such that 

routes could operat 
yites with one-third of 


needed to operate cur 


quipment, would be urlines 
vith | cdistance 
about 


tt 
10 


rT juipme nt 
ent yet equipment 

e “The high cost of the 
mated at $12 to $25 million), together 
with its tremendous capabilitic could 
CI mean that many 
vould have to utilize interchange 
ents in order to get sufficient utiliza- 


aircraft (cst 


well carriers 


IZTCe 
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Military F-27 Proposed 


Washington—Fairchild Engine and 
Airplane Corp., has proposed a military 
version of its F-27 turboprop transport 
to the Defense Department for imme- 
diate production. Price range is quoted 
at between $800,000 and $1 

Its design would be based primarily on 
a M-258G model now in use by North- 
erm Consolidated Airlines. It can be 
offered with rear loading and STOL per- 


million. 


formance, Fairchild says. 

Maximum gross weight quoted for the 
38,500 Ib., per- 
payloads of up to six tons. 
STO! take off with a 
ground roll of 560 ft. at a gross take- 
34,000 Ib. and 


pavioad of 6,000 Ib. over a 250 nant. 


military designs was 
nutting 
versions could 
off weight of carry a 
mi. range, according to Fairchild 
Aircraft would be powered by two 
Rolls-Royce 2,500 eshp. Dart 8 turbo 


props. 











Wa itself 
e “Manufacturers to whom board repr 
entatives have talked speculate that no 
build the aircraft 
between 40 


tion to warrant the investment 


could 
orders for 
and most of them as 


manufacturer 

without initial 
ind SO aircraft 
that, in 
whichever manufacturer gets the initial 


ume order to be profitable 
der probably will have to manufac 
ture all the aircraft which are built 
ilthough concede that perhaps 
each capturing 
might build 


some 
two manutactu 
ibout half the 
the aircraft profitably 

e“The economic cruising altitude 
would require the aircraft to fly so high 
35.000 to 75.000 ft.) 


business, 


that cconom« 
utilization would be improbable it di 
tance if Ve 1,200 to 1,800 mi 


Consequently 


than 


iTrict ccTVing csscnt 
} 


ally medium haul routes probabh would 
not be able onomically to use the 
urcraft.’ 

Ira Abbott, in urging government 
financial support in the development 
program, said that, while NASA is pro 
ceeding with time ha 
arrived when r itself 

made 


research, ‘‘the 
now earch by 
not cnough if progress is to be 
it the rate that is technically possible. 
\ concerted cffort by the government 
ind industry design teams is needed 
to bring the problems into focus and 
enlist the talents 


a difh- 


perspectiy¢ ind to 
and resources essential to such 
cult task 


Design Criteria 

In designing the supersonic trans 
port, Abbott said the following require- 
ments must be met 
e “Fuselage volume must be larger than 
that of the supersonic bomber to ac- 
commodate the passengers. 
e “Each airplane should have a long 
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operating life of many tho 

hours of flight to be economical 
e“The airplane must be compatibk 
with the airports from which it 
pected to operate and with th 
control system that can be bro 
existenee at the time the airp! 
into service 

e “The airplane must be social! 
ceptable in the sense that it 
cause undue noise at or in th 
of the airp 
be flown 
e “Safety requirements are © 
tringent than for the 
difficult to realize 

e “The airplane should have 
potent il to avoid | 
to achic 
woid the 


wt or over the rout 


bomb T 


growth 
development ] ost 
ind to 


ther mplete 


performan 
of bringing an 
plane into operation.” 
Stuart G Tipton, pre 
l'ransport Assn., also u 
upport of 


} 
transport level 


financial 
ypment 
+} 


lear that neither th 


urlines are able to fi- 
nance such an undertaking,” he said. 

In urging that the U.S. take prompt 

tion, Tipton told the committee that 
whoever does build a good supersonic 
transport will be in a position to domi- 

te the air routes of the world, and its 
factories will have an_ unchallenged 
roject for export r 


turers nor the 


New Engine 


J. B. Montgomery, general manager 
f General Electric Co.'s Flight Propul- 
on Division, told the committee that 

new type jet capable of 
vering military and commercial 
ransport aircraft efficiently and reliabh 
peeds of up to 2,000 mph., can be 
xduced whenever it is needed.” 

[he new tvpe powerplant, he said, 
uuld be equipped to burn fuel in the 
haust of a fan mounted directly be- 
nd the basic jet engine. It is possible 

idd this aft-fan component to an 
ngine such as GE’s J93 engine which 
has been selected to power the B-70 
\flontgomery said 


engine, 


FAA to Review Engineer Rules 


Washington — Initial act 
ould lead to a settlement of 
complement issu 
Pilots Assn 
International 


| ¢ cc T i] A 


rent crew 
the Air Line 
Flight Engineers 
was taken bv the 
Agency last week 
Noting that it has 
mately 12 vears since 
that resulted in 
the iddition f 


been 
public | 
regulations 

flight engin 
fs 


mans Lasse ft mi ircra 


in d ) rf 


for a reviec ight enginec! 


onferen 
ments. ¢ ; from the indust 
the notice are by May 29, ar 
conference unned for Jun 
ind § 

Primary 1 n for the 


to deten 


contfcrel 
inc whether the 
cnginecr regulations are adeq 
flight safetv for 
tions, FAA said 

Scope of the planned talks w 
a vanety of questions involving 
such as urcraft, includit 
rent and planned models, shoul 
flight engineers; the proper pla 


1 + 


control panels and 


cur©rrel 


turbine aircraft 


which 


of engineer h 
ties, and training and 
flight cngincers 


Proposed overhaul of the 


certihcat 


regulations requiring flight engi 
based upon aircraft weight, is a 
at clarifying much of the conflict 
tween regulations governing dom 
and international operations and 
worthiness regulations governing t 
certifications. 

Essentially, present FAA regulat 


. 


a flight engineer on all four 
ngine aircraft certificated for more 
than 80,000 Ib. and others certificated 
for 30,000 Ib., or over, when found 
essarv by the administrator. Other 
of the Civil Air Regulations 
mtain the same requirements but 
tipulate that the 30,000 Ib. rule applies 
ill four-engine aircraft, while air- 
rthiness regulations require the mini- 
im crew to be selected according to 
rather than aircraft 


quire 


tions 


w workload 


ght 


Present Regulations 


Industry observers point out that 
regulations fail to cover the crew 
nplement question on such aircraft 
the twin-jet Sud Caravelle, which 
been certificated for a maximum 
off weight of 110,000 Ib. FAA says 
problem will be to determine 
ther it should make its require- 
nts identical for all aviation seg- 
ments and also clarify the rule to in- 
lude “practical and realistic” provisions 
from two-engine aircraft. At the same 
time, the agency said it will consider 
\corporating the weight requirements 
nto the airworthiness regulations. 

In connection with this requirement, 
FAA wants to undertake a detailed 
tudy of flight engineer duties tailored 
to the question of what cockpit instru- 

nts should be accessible to this crew 

ember in order to comply with air- 
worthiness regulations calling for such 

mtrols to be positioned for conveni- 
ent operation and avoidance of con- 
rusion. 


4) 











Bulky cargoes are no embarrassment to the new Argosy freighter- 
coach. These eight Morris Mini-Minors were driven into the freight hold 
and out again in minutes—thanks to the Argosy's double-end loading 
plan. Unobstructed fuselage and ‘ Rolamat’ quick-loading system 
make the Argosy ideal for vehicle exports. The Argosy takes 15 C.K.D 
(completely knocked down) Triumph Heralds! A development of the 
Argosy—the A.W.670—accommodates six large cars in the freight 


hold and thirty passengers on an upper deck. 


The Argosy brings the cost of Air freight down to Earth. 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James’s, London, S.W.1 





Airlines Ask Airports to Balance Costs 


By Glenn Garrison 


New York—Airport executives were 
isked last week not to “kill the goos« 
that lavs the golden egg’ by expecting 
urlines te more than thev should 
of the sts « rport construction and 
operation 

Robert I. Peach, president of Mo 
hawk Airline isked members attend 
ig the annual conference here of the 
American : of Airport Executives 


to exerci legree of caution in not 


killing the I'm just f 


ng that there 1 imcreasing tenden 


uggs 


more of the goose 
lively question 
iddres cs bi } 
sident 
president of 
the panel’ 
In addition to 
dents who par 
Hicks of Lake 
R | irl M 
Airwa 
rlines and ait 


venturers.. but 


rt official 
led for volume 


urlines with 


Expansion Risks 


Both ITpor ( iirline hould 


ypansion i cording 
Airports don't provid 
ids to the carriers, and 
ld be prepared to fa 
few vears of a ¢ 
rt expansion 
isked how trunklines 
f non-hub airport 
been chmuinating 
MacIntyre 
OMe i I than most 
n that it sore degree ilso 
with a polics 
connections within its system 
ontinue to offer service to non 
hub cities except possibly a few “‘p 
ripheral places.” 
astern equipment 
vhich we're bringing to a head’’—will 
msider such service. MaclIntvre said 
} 


but we're not in any expansion mood 


program 


is far as service to local points is con 
cerned.” 

Regarding future use of smaller jets 
not only at small airports but with 
increased frequencies at larger airports, 
the Eastern official said the frequency 
question has to some extent been over 
looked. There will be a shift, he pre- 
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dicted, and more aircraft of the 
velle size will be built in the 


Among the airline complaint 


illeged failure on the part of 
officials to msult the rt 
plans for tly expansion 
When ! ndertake t 
MeKaughat iid, the airli 
last to be ited, “usually 
have be iif c¢ up Man 


l'rans cas official said, use tl 


rit 


msultant anc 


msibilitv im th 
r} 


, 


1 personnel 
inning or bv offer 
NicKaughan said 

wing AAAE president | 

L.. Coll tf Lubbo 


rion Week that the airport 


k, Tex 


wor mie Ccarriet 


tion 


, mp! 


nm a prob 
to get th 
to enter th 
ne recent 
ncountered 
t of several a 
carrier tecl 
t thin and 
them t 


in 


“mT my) 
> 
th th rat 
parti Ipation 
AAAF Pre 
Indianapoli 


Carrict 


unanim 
required 

Colby 1 compley 
zations invol irport 
including lo¢ ind feder 
cies. Hower 
responsibility f the 
to make the final decisio 
fiscal limits 

Some Ti ‘ by i 
that their airport user costs h 
creased more heavily than oth 


| 


penses, and ymmplain that th 


more than their fair share of th 
costs. This may be explained 
suggested, by the fact that man 
in their early stages of airport 
tion offered very low rates to 
airlines. These rates carried th 
long-term leases and in many cast 


cently have been adjusted to more 
ilistic levels, in Colby’s view 
Regarding this point, MacIntyre told 
Aviation Week that in many cases 
t] might not have been airports un 
the airlines originally had put up 
money for such items as hangar 
h were built with prepaid rentals 
\s to participation in planning, Mac- 
itvre said, airlines had not alwavs been 
ponsive enough. Planning is a two 
treet, too, he pointed out, and the 
ould provide the airport plan- 
vith more information about fu- 
hedules and the like to work out 
tual requirements 


Fare Increase Debated 


In the panel discussion, the local 
imners split on whether a fare 

ise would price them out of the 
rket. McKaughan felt that if fares 
nt much higher, Trans-Texas would 
business to a major competitor— 
1utomobile. But Peach held that 
Mohawk’s routes—which differ 
those of the Texas carrier in that 

e high density markets where 


} nt ' 1 | 
wa onnections are congested—it 


ld benefit strongly by an increase, 
h might cut subsidy needs in half. 
h said he has never heard a pas- 
mnplain about the fare. Hicks 
rred with Peach, and said a 17% 
reasc on an $11 average Lake Central 
would not discourage business 
Ihe AAAF members at another ses 
m heard Ira H. Abbott. director, Of- 
of Advanced Research Programs, 
itional Acronautics and Space Ad- 
nistration, say that the U.S. could 
supersonic jet transports within 
ut 10 vears. NASA, he said, is 
ply involved in research on a Mach 
mmercial transport 
Runway requirements for the super- 
transport are difficult to pin down 
Abbott said, but one study of a 
turbofan, 100-passenger design in- 
| that it could take off in less 
in 10,000 ft. But runwavs and taxi 
ps will require considerable rein- 
ement and smoothing out 
Construction of a supersonic trans- 
t will be more difficult than building 
B-70, the NASA official predicted 
ison is the additional space, and 
width of fuselage, needed for 
ngers and baggage. Choosing the 
ght size will be critical 
How much of NASA’s work is di- 
ted toward aeronautics and how 
h toward space flight, Abbott said, 
impossible to determine, because 
is no Clear dividing line. For ex- 
ple, research in heat resistant metals 
ght result in applications in both 
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Boyd Foresees Stiffer Route Policies 


New York—Civil Aeronautics Board 
is likely to adopt more stringent stand- 
ards for approval of new route awards 
to airlines, CAB Member Alan S. Bovd 
told the National Federation of Finan 
cial Analvsts Societies here last week 

Boyd explained that he meant strin- 
gent in the sense of legal proof. In 
some civil cases, he said, a preponder- 
ance of proof is sufficient to win; in 
others it must be clear and convincing, 

1 


and in criminal Cases evidence must be 


Boyd took part in a discussion of 
airlines with Albert H. Gordon, senior 
partner, Kidder, Peabody & Co., 
senting the financial community view- 
point, and Stuart G. Tipton, president 
of the Air Transport Assn., as an ai 
line spokesman 

Both Gordon and _ Bovd 
though not in degree, that airline man 
igement bore some share of the respon 
sibility for what airline managements 
omplain of as excessive route author 


re pre- 


greed 


Bovd asked. “Most airline 
realize that champagne, fresh flowers 
ind meals catered by restaurants recom- 
mended by Duncan Hines are not gifts 
if the airline 

It strikes me that industry 
umped on a merry-go-round in trving 


passe ngers 


has 


to provide extras which add to the cost 
of passage, do nothing to the speed and 
idd little to the passengers’ comfort. 
\ more utilitarian system of passenger 
savings as might 


handling with such 


wav to fill more of 
increase 


ult could be 


vail ible 


one 


capacity 


izations. Both made the point that all 
routes in service today had been _ the 
greater degree of proof—clear and con- sought by the operators _ profitability 
vincing evidence rather than pri themselves. But Gordon added this Gordon 
ponderance with which past policy criticism of airline management f a 243% increase in operating 
might be compared (AW May 2, p. 35 When I testified before the the last decade airline 

“By more ” Bovd led, CAB in the Gencral Passenger Fare In et carmmings had risen only 94 it 
I don’t mean more senators comit vestigation matter, I was shocked by tl said in reply: “In spite 
n to testify or more Chambers 1 to Boyd said, I doubt if that 


coming in with useles ind 


bevond a reasonable doubt is the 
Board, he said, is likely to insist on a __ the 
iggressively 


and 
who had noted that in the 


cvcenucs OVC 


stringenc\ 
Ve ime tin 
evident indifference which f what Mr 
exist on the part of top management in money has 
proceeding. Only on 

officer continuoush wad emphasized the 


ippe ITC 


gone into champagne 


me;>rce 

ind fouling up the rec 

pair rirline 
“The pole star vernment ittendance 

should be vig it ( etl 

tion. Mergers can be of so é \\ 

If legally would think if ar mpl 

1 realignment of 1 

sions and/or redistributi 

ful Technical progress would | D ipproaches such a 

] been mv observatior } ng and no-resen 
field.” uced prices as good example 

other hand, Gor 
from 
j 


1 food 


rd bevond this important 
had a senior Board's own 
supervising the prepas Tit 


tion of his compam irline ! 


ern with the financial health of the 
} 


1 1} 
the blast of 
ly 


if there is anv collapse 
hington would feel 
unt first. Te placed the 


ind 
ne management to find imag 


ad 
in-flight 


flight t 


ymmand ncentt ( utions to financial pi rb] 

manage! 

made this necessary in any ition 
Competition itself is not th 

iirline troubles, B 

requires compe tition, 

compent n, 


pital 
vigorous that 
of Justice can enter 
he added, there can 

tition without having ght to have ap 


rating between twi ind individual 





Changes in Fund Airline Holdings 


The following table, compiled by I Hutton & Co. and based on the portfolios of 42 leading investment trusts, shows 


first quarter changes in airline holdings 


Sales 


Purchases 


Now Fund Sold Now Held 


Held 
56.000 


Fund Bought Airline 
1,100 
15.200 
9.000 
15.000 
7.000 
10,000 
1,500 
6.900 
13,460 


Bullock Fund 

Dividend Shares 

Drevfus Fund 

Eaton & Howard Stock 
Investment Trust of Boston 
Madison Fund 

Drevfus Fund 

Drevfus Fund 

Eaton & Howard Stock 


Financial Industrial Fund 13,000 American Airlines 


40,000 
8.500 
11,100 
4,900 


Braniff Airways 
Delta Air Lines 
10,000 40,000 Eastern Air Lines 


2,000 22,000 


Delaware Fund 


Institutional Growth Fund 
6.400 


400° 
10,000 
30,000 
2,800 


Madison Fund 

Bullock Fund 

Trust of Boston 
Lehman ( orporation 


Madison Fund 


KLM Roval Dutch Airlines 
Northwest Airlines 


Pan American World Airways Investment 


United Air Lines 28,200 





* Complete Elimination 
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Western Air Lines’ Boeing 707-120 shows addition of ventral fin and extension of vertical tail by 3 ft. 
first domestic 707 to be delivered with the new tail configuration. 


since they epitomize technological 
progress and expansion. But a compila 
tion of 67 investment management 
groups he cited shows instead substan 
tial liquidation of airline holdings by 
trusts which held such shares Fight 
funds sold a total of 131,300 shares of 
American Airlines, for example, five 
sclling out their positions completely 
There were heavy sales in Braniff, Pan 
American and Eastern, and in the lat- 
ter only was there a large purchase to 
approximately match the sales 

“It is an astounding fact,” he said 
“that with the exception of Northeast 

clling at S5 a share—the common 
stocks of every trunk airline at a ven 
recent compilation were selling at dis 
counts to their book values. Discount 
disparities have, at one time or another 
appeared among individual airline issues 
but there was alwavs a handful of ai: 
transport equities which commanded 
premiums over book values.” 

By contrast, not one of 115 electri 
utility common stocks available in the 
market sells below book value As a 
practical financing matter it is virtu 
ally essentia: that the market price of 
the equity of any company sell at a 
premium over the book value for a sus 
tained period of time 

In 1956 and 1957 when serious an 
alvsts saw no solid basis on which to 
recommend airline equities (AW Oct 
6, 1958, p. 49), Gordon said, some 
istute speculators surmised that condi 
tions in the industry were so bad the 
couldn't get worse and made commit 
ments in the group that produced prof 
its when airline stocks rose in 1958 and 
1959. Since then, airlines have lost 
even those limited gains and returned 
to their former low levels 

“This performance may be enough,’ 
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Western Air Lines’ 707 Shows Modified Tail 


he said, “to discourage even the 
of astute, hardy speculators who bi 
at the lows of a few vears ago 
tainly if the airlines rely on attra 
equity capital primarily on the 
that conditions in the industry ar 
bad that they can’t become any wv 
thev are leaning on a weak reed.’ 





Boyd’s Merger Views 


No speedy action can be expected as 
rule on airline mergers or consolidations 
because of the lengthy process required 
to deal with interveners, CAB Member 
Alan Bovd believes 

Where no intervencrs have appeared 
the Board has had a respectable record 
he said, but it will be difficult to find 
many cases where at least one carrier 
will not feel its interests are affected 

“Due process requires that the 
sues be fully aired and cach intervener 
have his day before the Board.” Boyd 
said. “Certain critics might like to elim 
inate the Board 


inate due process.” 


but they cannot elim 


As to the encouragement of merger 
Bovd said the Board's authority in this 
area is negative, that is, it cannot issue 
an order without making certain find 
ings dealing with public interest, 1 
straint of trade, etc. 

‘This does not provide the Board with 
a very big stick,” he said. “It should 
certainly convince anvone that the Board 
cannot force a merger or consolidation 

It is entirely possible that a series 
of mergers or consolidations might b 
beneficial to the trunkline industry and 
in the public interest. There is nothing 


in the Federal Aviation Act provided 
for the sanctity of existing corporate en 


terprises.”” 











The Western aircraft is the 


First WAL 707 is scheduled to begin operations in June. 


Multiplicity of competition in many 
irkets over the same routes has been 
i failure, Gordon asserted, and a com- 
plete overhaul of the U. S. airline sys- 
tem is necessary. Route realignments, 
mergers, suspensions and consolidations 
vill be essential, he felt, if airlines are 
to reach their fullest potentials 
In connection with suspensions, 
Bovd replied to a question that the 
Board’s legal department felt that the 
Board could suspend any carrier on am 
ute, but that revocation legally would 
extremely difficult if not impossible. 
I hus far, he said, he did not believe the 
Board had ever exercised its powers of 
pension except on request of the 
TricT 


British May Restrict 
Caravelle Night Flights 


London—Swissair and Scandinavian 
\irlines System have been warned by 
the British government that permission 

their proposed night flights from 
london Airport with Caravelles de- 
nds on the result of noise tests 

Minister of Aviation Duncan Sandvs 

d the two airlines had “taken a 
hance” im announcing specific dates 

commencement of these services 
Swissair May 24, SAS June 2). “They 
been warned,” continued Sandvs, 
quite likely that no decision will 
been reached by ‘the time these 

ices are due to begin.” 

Sandys acknowledged as “a_ very 

levant consideration” the possibility 
that if Caravelles were banned at night 
from London, Zurich might similarly 

strict the Comet, but a Swissair 

»okesman said that reciprocal action 

most unlikely.” 
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The beautifully appointed Custom 800 
sets new standards of comfort for the 
executive. The largest and quietest cabin 
in its class has an interior styled and 
executed to your requirements by inter- 
nationally famous Horton-Horton of Fort 
Worth, Texas. 


A completely separate toilet has custom 
fittings, including hot running water. 

If your requirement is speed — luxury 
dependability — economy of 
first cost — effective 
write full 


proven 
operation 
servicing 

details to: 


low 


organisation, for 


DE HAVILLAND AIRCRAFT INC. 


Marine Air Terminal, La Guardia Airport, Flushing, New York, N.Y. 





Schedules Cut as Traffic to Cuba Drops 


By David H. Hoffman 


Faced with rapid fall-offs in tourist 
trafic, U.S. airlines operating into 
Havana, Cuba, have slashed their sched- 
ules, thus diverting an increased propor- 
tion of a dwindling passenger flow to 
Cuban flag carriers 
Despite this diversion and a series of 
promotions last winter in which the 
Cuban government indirectly sub- 
sidized airline travel to Havana, the 
largest of the Cuban carriers—Com- 
pania Cubana de Aviacion, S$. A.—was 
hard hit by falling load factors 
Last May, Cubana, along with six 
other airlines and airport companies, 
was seized by the Cuban government : 
Operational control of the carrier was BRITANNIA 318 turboprop transport on ramp at London Airport was overhauled and 
given to the ministry established to re- repainted by Bristol Aircraft after Eagle Airways, Ltd., leased it from Cubana. 
cover property obtained by officials of 
former President Batista’s administra- Last month, the pilot and coy 1958, and January and February, 1959. 
tion through the use of Cuban treasury another Viscount radioed the he carrier’s comparable figure for the 
funds. Since then, actual management tower of Havana's Jose Marti Int ime three months of 1959-60 was 
of the airline has been entrusted to a tional Airport that they w 5,666—representing a decline of about 
government-appointed intervenor asylum in Miami 19% 
Still nominally a private company A third crewman and one p e Pan American World Airways flew 
Cubana has postponed its commitment filed similar requests 58,248 passengers between Havana 
purchase two Boeing 707-120s After landing, the pilot cont nd Miami during December, 1958, 
ircraft, in Cubana configura freezing of the plane's four tur nd January, February and March of 
were leased to Western Air Lines giving Miami Airport authorit 159. In the same four months of 
the manufacturer and will enter serv- reason that he wanted to dem 1959-60, bv contrast, the airline car- 
ice next month Communists use of the airct ried 26,644 point-to-point passengers— 
Earlier, one of four Vickers Viscount ige was estimated at $300,0 epresenting a decline of about 54% 
818 turboprops on order by Cubana New engines, flown in by e Delta Air Lines flew 2,786 passengers 
wa ld off the line to Tennessee Gas were installed by Americar tween New Orleans and Havana 
Transmission Corp. Last March, dur Inc., and the plane was retri¢ uring December, 1958, and January 
ing the peak Cuban tourist season, the carrier two weeks ago nd February, 1959. The carrier’s com- 
carrier leased one of its four Bristol The air movement of U.S. t parable figure for the 1959-60 season 
Britannia 318s to Eagle Airways, Ltd. to Havana—which remained 1 is 1,526—representing a decline of 
Adding to Cubana’s scheduling and constant during the revolutio: ut 45% 
equipment problems have been a series brought Premier Fidel Castro t Delta’s share of U.S. to Cuba traffic, 
of recent incidents in which Viscounts in January, 1959—began to pl though small, assumes significance be- 
fiving Cuban routes were comman- last winter. Based upon data fi the carrier enjoys a route mo- 
deered by men seeking political refuge the Civil Aeronautics Board poly between Havana and New 
from the Havana government. Twice in @ National Airlines flew 11 Orleans, whereas Pan American and Na- 


' S 
1959 Cubana crews were forced at gun- sengers to Havana from New tional compete directly with Cubana 
point to fly escapees to Miami, Fla Miami and Tampa during Dece On Jan. 1, 1960, Delta dropped one 
ekly round trip from its schedules, 
itinuing a total of eight flights per 
k into Havana. C. E. Woolman, 


Cuba-U.S. Passenger Flow ident, told Aviation WeEEK that 


Period Total Pas- Per U. S. Flag Per Cuban Flag . Delta also had subscribed to “seizure 


Yeor Ending sengers Between Cent Passen- Cent Passen- irance”’ to protect its aircr ift making 
Havana turn-arounds from possible con- 


June 30, U. $.-Cuba Decline gers Totol gers i 

1957 622,585 ua 366,781 58% 253,109 ; fiscation by the Cuban government. 

National, during 1958 and 1959, 
three daily round trips to Havana 


j 





Year Ending 
June 30, 
1958 585,754 354,266 227,342 from Miami plus one daily flight from 
Yeor Ending New York and from Tampa. On Jan. 
June 30, however, the carrier cut its service 
1959 540,556 334,639 203,230 from all three points to three round 
Six Mos ps per week. 

Ending Pan American, during the 1958-59 
Dec. 31, urist season, operated an average of 
1959 252,516 ” 134,671 118,632° © | weekly flights between Havana 
1d Miami. Dunng the 1959-60 sea- 
n, Pan American operated the 50 





"Estimated 
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min. flight an average of 32 times cach 
week 

As trafic volume to Havana declined, 
the number of aliens traveling to the 
Cuban capital from all points in the 
United States surpassed the number of 
(American tourists. A majority of thes« 
iliens were Cuban nationals and pre 
sumably favored Cuban flag airlines in 


choosing a carrier 


Alien Traffic 


In the vear ending June 3 
the last of the so-called normal year 
before the outbreak o 
Cuba’s Oniente Province 
counted for 32.4%of the 622 
sengers that traveled to and f1 
by air 

But during the six 
Dec. 31. 1959. 


530.7 


months 


accoul 


aliens 


of total passenger trafhi 
This factor coupled with th 
part of | 


share 


ule cutbacks on the 
lines garnered a large 
U.S Havana 
Cuban carriers 


three ' 
thre< Ca 


passeng 


trend 


in’ which 

lost ground 
tion, was reversed during 
of 1959. For 
six month period, U.S 
deprived of about 10 
us year’s 
the U.S Cuba 
last month for whic 
ible, Cuban carriers w 


of inbound and 


if some point 


sh ire of alr 


and 


sengers 
More than 
gains of Cuban flag oper 
has been the 
travel to Havana, the 


offsetting thi 


tor 


1] 
OveT-ali 


vhich_ probabh 
this summer. Even now, however 
factors on Cubana’s daily Bi 
flight from New York to Havana ar 
falling off. According to airline sou 
they averaged 76% in January, 59 
February and 50% in March on 
96-seat turboprop aircraft 

Figures on file with the Port Author 
itv of New York and made ai 
AviATION Week by Cubana 
that in the 1958 calendar 
riers total trafic between Ha 
New York equaled 35,695 pa 


; oe 
In 1959, t 


won't be 


| 7 
allabdk 


this number ros« 


Comparing Seasons 


Comparing tourist seasons, (¢ 
flew 10,844 passengers between “ 
York and Havana during the December 
through March period of 1958-59. Dur- 
ing the same four months of 1959-60, 
the airline carried 14,762—an increase 
of about 

Partially 
January load 

Friendship Airlift’ 


48 


by the Cuban Tounst 

CTC), an agency of the Cul 

ment. This lasted from Jan. § through 
Jan. 3] in New York and from Dec 
through Jan. 31 in Miami 

lhe promotion offered tourists trave 


} 


ing by air a 50 I 


discount at a hotel of 


; 


their choice in Cuba. CTC reports that 


} } 


13.000 tourists he voucher 


iccepted t 


distributed by the airlines and apply 


for the rebate 

From Feb. 8 Mas , the 
CTC subsidized a second promotion 
which tourists were offered a free nig 
it a hotel with dinner plus visits to a 
night club, race track, golf course, ¢ 
Statistics detailing its success or failure 


not availabk 


through 
she 
h 


+ 


wcrc 

But spokesmen for Delta Air Lin 
told Aviation Week that about 40 
fewer passengers took r¢ 
CTC promotions linked to 
tels in 1959 th 

\ top offic: 

ission itself confirmed that ¢ 
not contemplate additional 

st tourist travel to Cuba 


Oy 5! 
American tra 


would 
rts on 

th commissi 
sold ind Pas 
expenses incurred 


pub 
pu 


icizing pa 
Tourism’s Importance 
to CTC 


ranking industn 


cording 


ibout S350 


i> 


rt that t 
) million to 


ibout 


sland 
“Less than 
in admitted. Of these, abou 
by air, making Havana 
nplaned 139.44] 
AW Mar. 28, p 
Ameri 


passenger 
5] th 


terminal in Latin 


Cuban Plans 

lo counteract American he 

it Cuba in view of recent 
between Washington and Havana 
ilso to conserve 
phi of U.S. dollars, the 
ment and the CTC have 
e Launched a “See Cuba First’ 


Cuba's dwindling 
Cuban 


paign aimed at encouraging internal 
ications 

@ Opened new CTC offices 

American ipital cities to 
Cuban vacations on the part of 
Spanish-speaking national 

eClamped currency restrictions 
Cubans who would take U.S. dollar 
ut of the country on business or ple 


ure trip Today, all Cubans earning 


U.S. dollars must exchange them for 
pesos, and the use of U.S. currency in 
Cuba, formerly a common place is now 
1 penal offense 
Forecasting the future of airline op- 
erations into Cuba is complicated by 
ibrupt changes in trafhe flow and air- 
craft movement that seem to follow the 
speeches of Premier Castro and 
paganda activities of his oppo- 


to illustrate, the Cuban 
pent $1.5 million as con- 
2,000 delegates repr 
Travel 


It was generally con 


ist October, 

vernment 

host for 

the American Socicty of 

ASTA 

iat Premier Castro, 

oming address, favorably impressed 
if those in attendance 

ore the convention had adjourned, 

i Miami-based Douglas DC-3 

Diaz Lanz, head of 

ree, sprinkled Havana 

ifiets 

lenounce the United 


m for 


1) 


with his 


former 
rhis prompted 


“harboring” 


Traffic Slumps 
In th month following 
November, the number 
the U.S. f 
+ to 11,796. The averag 
Jul , August, September ind 
f 1959 had been 21,972 
ig January, | ind March 
immediatel ifter Castro 
Cubana’s plane move- 
yut of Miami Interna- 


erage d 239 per m nth 


irting 


ebruar 
} 


tline's plane movements 
ial fell from January's 


in February and 420 


Cubana 


t is far mor ponsive 
lopments within Cuba 


C 
S ompetitors 


BEA Reschedules 


Helicopter Service 


London—British 
ived plans for 


European Airways 
cheduled heli 
ices bi New 


for introduction is the 


On veal 


that the airline ha 
h type of helicopter 
man confirmed that two 
i Vertol 105 and Si 
S-6] being considered 
with two British types the Bris 
192 and the Westland Wiltshire 
boat-hulled Wiltshire 1 develop 
of the Sikorsky S-61, and it is 
time BEA ha | 


mentioned its 
in this helicopter 


we're 
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SHORTLINES 








P Allegheny Airlines has been issued a 
cease and desist order by Civil Aero- 
nautics Board demanding that the air 
line stop allowing persons other than 
the original purchasers to use flight 
coupons from its. “Book-Ticket Plan.” 
Plan involves purchase of a book of 10 
tickets between two points at a 15% 
discount. Trans World Airlines, which 
has parallel routes with Allegheny, filed 
1 complaint with the Board charging 
that the latter carrier was permitting 
the transfer of coupons to persons other 
than the original buyer in violation of 
the Federal Aviation Act. Allegheny 
greed to accept the order 


> American Airlines plans to begin non- 
stop Boeing 707-123 service from Phila 
delphia to Los Angeles on a daily basis 
beginning June 8. The turbojet trans- 
port will be operated with 44 first-class 
seats and 74 “Royal Coachman” coach 
seats. Flight will leave Philadelphia at 
6:15 p.m., arrive in Los Angeles at 
8:40 p.m. Return flights will leave Los 
Angeles at 8:30 a.m. and arrive Phila- 
delphia at 4:30 p.m. All times are local 


> Civil Air Transport is opening a 
Western U.S. sales office in Burbank, 
Calif., on June 1. CAT says purpose 
of new office is to develop new inter- 
line sales in North American markets 


Flying Tiger Line reports a net loss 
of $623,688 for the nine-month period 
ending Mar. 31 as compared with a net 
income of $1,275,614 for the same 
period of last vear. The all-freight 
carner attributes the drop to a 49% 
decline in contract business, which fell 
from $15,845,972 last vear to $8,143,- 
951. Air freight revenues increased 
14% —from $9,778,141 to $11,154,702 


> New York Airways reports that it 
carried 41,796 passengers during the 
first four months of 1960, a 45% in 
crease over 1959 and a 110% increase 
over the same period of 1958 


> Thai International, the airline of 
Uhailand, is offering several new Orient 
services, using Douglas DC-6B aircraft 
piloted by Scandinavian Airlines System 
crews. SAS has helped develop the 
hai airline and will lend technical as- 
sistance and act as its world-wide gen- 
eral sales agent. Initially, the Asian 
carrier will operate three weekly serv- 
ices from Tokyo to Hong Kong, two 
via Taipei connecting with five weekly 
flights over the carrier's route from 
Hong Kong to Bangkok. The airline 
also will operate three weekly flights 
from Bangkok to Rangoon and Calcutta. 
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AIRLINE OBSERVER 


by late last week to a U.S. proposal 
that negotiations on a bilat transport agreement begin June 15 
(AW May 2, p. 25), and Stat tment officials now feel there will be 
no immediate action in thi iew of the current Summit crisis 
Originally, the Russians want et with the U.S. to begin talks in 
Apml or May, but the U.S forced to set the later June date as a 
starting time for the talks | f previous commitments with other 
countries. Meanwhile, talk Vlexico were recessed indefinitely last 
weck after the U.S. refused t to Mexican demands that capacity 
of U. S. carriers serving Mex ted to permit a more equal alloca- 
tion of trafic between the ai f the two countries 


© Soviet Union had made no 


> Domestic trunkline traffic showed a sharp upswing in April, giving strong 
indications that business has returned to the normal healthy trend estab- 
lished in 1958 after experiencing a sharp dip in March. Revenue passenger 
miles in April were up 10.8 ompared with a 1% decline in March. 
Available seat miles rose 9.7 lightly higher than previous monthly 
increases. April’s load factor was 61.23% as compared with 55.75% in 
March and was the first increase recorded in the past seven months. 


> American Airlines is studying nge jet transports such as the Boeing 
727 and the Convair Model ¢ howing little interest in them, at 
least for the present. Ameri f they offer no notable advantages in 
capacity or performance over it nvair 600s and the prices quoted— 


probably $3.5 million to $4 ilmost as high 


> Capital Airlines agreement with Convair to purchase a fleet of seven 
880 jet transports is still in effect although the carrier has no aircraft on 
the manufacturer's production line. If and when the airline finds a way 
out of its current financial plight (AW Mar. 9, p. 39), Convair will build 
the planes and Capital will buy them. Agreement with Lockheed for the 
purchase of five Electra turboprop transports, also dependent on financial 
arrangements, has not been dropped. Lockheed has offered to lease the 
planes, which are now ready for immediate delivery with Capital markings, 
to the airline pending its ability to buy the planes but the carrier prefers 
to refrain from any lease commitments until Vickers-Armstrongs fore- 
closure proceedings against it are resolved. 


ition decision to reject the British 
gain become the subject of hostile 
criticism in the House of Comn \W Apr. 25, p. 41). Answering charges 
that the decision in favor of V‘ DME was “political in defiance of the 
technical merits of the two syst Duncan Sandys, Minister of Aviation, 
n but maintained that Britain has 
nt a breakup of ICAO. 


> United Air Lines will operate its Sud Caravelle in first-class service when 
scheduled flights begin in August 1961. Although the Caravelle will be 
used for medium-range stage lengths, United does not plan to operate it 
into either New York's La Guardia Field or Chicago’s Midway Airport. 


© International Civil Aviation ( 
Decca navigational system aga 


expressed sympathy for this int 
decided to abide by the decision t 


> Domestic trunkline stocks g illed away sharply from 1960 lows 
following the Civil Aeronautics Board press release announcement that the 
trunkline industry is entitled t erage rate of return on investment 
ist week, most carriers had filed, or 


of approximately 10.5%. As of 
increases that would provide this 


were planning to file, for vary 
return 


> Lake Central Airlines has purchased five Convair 340 airframes from 
United Air Lines for conversion to Allison 501-D13 turboprop engines 
which have already been contracted for with Allison Division of General 
Motors. Allison will handle the conversion which will begin in late 1960. 


P Civil Aeronautics Board will begin oral arguments this week on the award 
of a St. Louis-Florida route to Trans World Airlines which earlier had been 
vacated by a Court of Appeals. Board decided to hold oral arguments 
because of the “many controversial matters” involved and because only two 
of the five members of the Board ) participated in the original decision 


are still with the Board 























WITH THE VERTOL 107 


The twin-turbine Vertol 107, prototype of the army 
YHC-1A light tactical helicopter, is giving new 
meaning to an old word — mobility. 


In ‘‘shoot and scoot" tactics for crew served 
weapons, the YHC-1A can swiftly transport three 


106mm battalion anti-tank rifles each with 4-man 
crew and ammunition. Terrain is no obstacle. Each 


crew and weapon can be dropped off at pin-pointed 
firing positions to ambush advancing armor with 
convergent fire. Within minutes they can be 


“scooped up and redeployed to engage anottier 


target miles away. 


With its rear loading ramp and unobstructed pay 
load compartment, this helicopter has the ability 
to airlift a complete Little John system and crew, 
laying fire on a target 60 miles away 35 minutes 


after receipt of orders. 


Vertol’s advanced YHC-1A and the forthcoming 
YHC-1B (Chinook), provide battlefield transporta- 
tion which equals the advanced firepower of 
MoMAR — Mobile Modern Army. 


ear | 
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Edwards AFB, California, May 6 
The public got its first glance today 
of the operational readiness and navi- 
gation-bombing capability of Amer- 
ica’s supersonic B-58 as the Hustler 
bomber simulated an inertial bomb 
run here before members of the Avia- 
tion/Space Writers Association. 


CREW — U.S. AIR FORCE 


BOMBER — CONVAIR 


a) 











Washington, May 10—The USS 
TRITON, world’s largest nuclear 
submarine, today completed history's 
first underwater circumnavigation of 
the globe in 84 days, covering 41,500 


miles. 
CREW — U.S. NAVY 


SUBMARINE — ELECTRIC BOAT 


= 








Airline Traffic-February, 1960 


J 





Revenue Passenger Over-all 

Revenue Passenger Load U. S. Mail Express Freight Total Revenue 
Passengers Miles Factor Ton-Miles Ton-Miles Ton-Miles Revenue Load 

(000) Ton-Miles Factor % 


DOMESTIC TRUNK 
American 594,590 
Braniff 172,874 
Capital 254,617 
Continental 91,991 
Delta 245,738 
Eastern 644,597 
National 140, 562 
Northeast 102,672 
Northwest 142,311 
Trans World 356,593 
United 489,804 
Western 141,05) 


9,244,653 53,927,789 
525,692 8,420,286 
398,673 11,415,170 
314,859 6,186,838 

1,192,916 15,298,813 

1,568,489 37,611,191 
581,623 10,800,227 
212,966 5,322,234 

1,487,854 12,677,559 

3,317,718 | 34,077,075 

6,137,306 | 39,974,014 
326,052 8,197,712 


~ 


— 


wv 
OWN aN BW eB SeOO 
oa 


owewvoou-Wan @ 


INTERNATIONAL 

American 

Braniff 

Caribbean Atlantic 

Delta 

Eastern 

Mackey 

National 

Northwest 

Pan American 
Alaske 
Atlantic 
Latin America 
Pacific 

Panagra 

Resort 

Trans Caribbean” 

Trans World 

United 

Western 


189,026 , 437,758 
128,308 ,044,417 
7,145 270,159 
30, 283 354,018 
150,982 , 220, 588 
5,693 279,551 
8,216 186,907 
850, 585 4,614,583 


oe-@nwvowvoe — 
N2e@evocucdc sa 


110,821 450,631 
3,498,637 427, 458 
4,031,808 , 494, 196 
1,942,491 , 237,736 

523,039 2,445,148 
2,824,629 2,824,629 


vwwvoe OO 
N@ONN WD 


~_ 


1,116,914 6,533, 409 
62,420 1,713,395 
13,480 825,055 


oo 


LOCAL SERVICE 
Allegheny 
Bonanirea 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Pacific 
Piedmont 
Southern 
Trans-Texos 
West Coast 


27 ,495 683, 839 
8,896 543 133 
7,732 232,011 
56,731 683, 259 

270, 699 

18,859 839,732 

29,281 1,243,222 

24,170 705,640 
8,78) 822, 182 
14,291 618, 646 
12,793 385, 584 

33,545 530,610 
13,906 686, 162 


Vere eee Owuvaeevun 
euowoe OOwoaeao 


nN 
Ss) 


HAWAIIAN LINES 
Alohe 
Hawaiian 


6,185 304,974 
154, 467 736,653 


CARGO LINES 
AAXICO 
Aerovies Sud Americana 
Fiying Tiger 
Riddle 
Domestic 


, 680,956 4,680, 956 
512,436 512, 436 
, 392, 567 7,929, 967 


, 539,333 1,575,191 
Overseas 463,412 469,940 


Seaboard & Western 3,391 13,2: , 163 , 882,888 5,657,572 
Slick 2,789 , 40/7 , 256,204 7,395,227 


HELICOPTER LINES 
Chicago Helicopter 
Los Angeles Airways 
New York Airwoys 9,755 


20,216 348 34,265 
2,607 15,446 
615 22,905 


ALASKA LINES 
Alaska Airlines 9,936 1 58, 542 ‘ 359, 682 1,282,293 
Alaska Coastal! 2,828 306 4,046 3,354 38, 667 
Cordova 793 137 3,28) 28,377 45,654 
Ellis 3,371 230 2,466 2,411 28,534 
Northern Consolidated 1,596 491 35,585 40,886 130,516 
Pacific Northern 5,745 , 966 101,41) 2 194,693 838, 963 
Reeve Aleutian 926 855 48,360 56,899 199, 846 
Wien Alaske 1,552 429 38,449 87,253 170,479 | 


Ueowneow 


* Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board 
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SPACE TECHNOLOGY 





New Methods Probe Space Flight Hazards 


By Evert Clark 


Miami Beach, Fla.—New techniques 
developed in recent months promise to 
increase the basic understanding of radi- 
ation damage and the effects of weight 
lessness, the two greatest unknowns in 
manned spaceflight, the Acrospace 
Medical Assn. was told at its 31st 
nual meeting here. 

Radiation from interstellar space 
from relativel but 
flares now appears to pose 
threat for manned flight to the 


in 


intens¢ 
+} 


trie 


rare 


Specific Damage 

But, for the first time, specific 
logic damage done by a specific | 
f radiation has been defined 
promises a detailed 
radiation damage to living tissue 
has many implications in the stud 
iging, radiation effects on can 
ind other ar 


1) li 
iS Well as ail 


understanding 


non-cancerous cells 
reneral medicine i 
ribution to space medical pr 
Lt. Col. David G. Simons tol 
rion WEEK 

Simons, as he if the bioastr 
branch of the Department of S$ 
Medicine at the An 
Aviation Medicine, 
done for USAF by 
f Florida State U 


DeBusk sent 


mold an 


paper 
1 attached 


Dre id 


plates to high altitudes by 











obtaining the nfle-bullet-like track of 

particular very heavy particle and cot 
relating it with damage done to the 
bread mold (neurospora crassa), DeBusk 
to determine what damage ain 


intensity 
was able extent 
particular particle did 

['wo groups of amino acids are in 


volved, and Simons said it is believed 
that researchers can tell exactly which pre 
eal 


ire im ved 


K¢ ler 


ihlem 


Sol iT 


protons 


itoms of which molecules 
in the damage 
Further 


| 


Ii lds, 


| 
s following a f 


expennments with 


nuclear emulsions and mic 


to be made in a series of balloon flight 
scheduled’ to begin soon from Prince 
\Ibert, Canada. Flights are sponsored 
by USAI Air Research and Devel 
ent Command, the School of Avi 
Medicine and the National A 
nautics and Space Administration. They 


experiments of a number 


wil carn 
irchers 
Shielding studies, including one don 
J. W. Keller and N. M. Schaeffer 
Ft. Worth for NASA, st 


i need for Cl h 


onvall 
+ +} 
protect a manned 
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for manned orbiting missions 
sity of radiation in the outer Van 
Belt varies by a factor of 
ind by as much as 50,000 km 
Here, 
hielded to prevent production of X-ray 
iused by the stopping of clectr n ind 
lar protons then become the 
ind Schacfter nd 
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MONKEY in plastic box (left) breathes oxygen produced synthetically by closed ecological system at USAF School of Aviation Medicine. 
Preparations are made (sight) at the school for an experiment in which bacteria are exposed to simulated Martian environment. 
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of the pants” cues from the muscles 
and cues from the vestibule of the ear, 
which responds to both movement and 
position 

Dr. Raphael B. Levine of Lockheed 
Aircraft Co. Operations Research Divi 
sion said the simulator is based on ideas 
put forth independently two years ago 
by geneticist H. J. Muller of Indiana 
University, engineer Otto Schueller of veightlessn 
ARDC’s Wright Air Development Di irtificial 

ion and Ralph W. Stone of NASA 
isk gr 


provide this information if the | 
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SCALE MODEL of null gravity simulator (left) being built by Lockheed shows how man 
to weightlessness can be observed. Two closed ecological systems developed by USAI 
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[wo hours after starting the test, 
Clark walked a few steps in the centri- 
fuge, but, when he tried the same thing 
12 and 24 hr. after starting, he had a 
imming of peripheral vision and some 
ausea. He said that exercises must be 

cloped to facilitate circulator 
ther mobilization factors before chang- 
ig acceleration level or attitude 

In the first two Clark had 


dis¢ and amilk 


ind 
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Appraising Risk 
USAF Lt. Col. John A. O’Conn 
chairman of Atomic Enet 
mmission’s Aerospace Nuclear Safe 
‘honest 
risks involved in the 
iclear aircraft, ramjet, rocket and 
juxiliary power programs 1s “no morc 
than, and usually less than, those risks 
ncountered in the progressive devel- 
ypment of steam and electric power, 


the 


g\ 
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said an unemotional 


of the 
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UAT, 


| pi 1isal 


be placed in revolving tank of water so reactions 
School of Aviation Medicine are at right. 








from copper and steel... 
from wire, strip, and bar stock...to... 


COMPLETE SERVO ASSEMBLIES 


We are not an assembly station. We are a manufacturer! 


Steel and copper come into our factory. Housings are turned and gears 
are hobbed from the solid stock. Laminations are stamped from 
strip steel. Copper is wound right off the reel. 

Every operation between raw stock and servo assembly is per- 
formed in our own plant, under our own supervision. And because 
we exercise this complete control over manufacture, we can honestly 
vouch for the quality and reliability of every motor, generator, syn- 
chro, and gear train carrying our name. 

Undivided responsibility isn’t a new idea by any means, but it is 
increasingly difficult to find in this age of overspecialization. If you’d 
care to sample the benefits of this integrated approach, why not 
call on us now? 


kz: 
DAYSTROM , incorrorated 


TRANSICOIL DIVISION WORCESTER + MONTGOMERY COUNTY ¢ PENNSYLVANIA 


SERVO ASSEMBLY —Type 9 motor generator 
driving two Type 11 CT synchros through a slip 
clutch ond a gear train having ratio of 1500 to 1. 
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SPINNING TANK of water would simulate weightlessness, as shown in drawing 
simulator Lockheed Aircraft Corp.'s Human Factors Research Laboratory, Marietta 
expects to have in operation soon. Subject suspended in the tankful of water wor 


observed to determine his responses to operating tests ind the artificial environment 


neasur 
the Slam 


cision 


popu ition 
] 


ual hl 


AM ne 


‘RESPONSE TO SUSTAINED TIL 





# # # {2° NOSE DOWN FOR 80 SEC 
e ¢ © RETURN TO HORIZONTAL FOR 80 SEC 
» © © 12° NOSE UP FOR 80 SEC 


+ 
— al ~e. ’ 
snc 2 a. ae yore 
4 oo w=-2—0 
—< 


- 


AA 
Ww 


4 6 8 10 12 14 16 18 20 22 24 2 28 3 74 «76 
SECONDS 
EXPERIMENT at USAIP’s School of Aviation Medicine indicates that man mav not 


ittificially induced gravity to function in a space station. Vestibule of the car 





senses changes in gravity, apparently adapts itself quickly and does not continue t¢ 


ilarm’’ information to the brain if the new condition remains steady. Experiment, don 


tilting an anesthetized cat and measuring the response in a single cell of its brain 
indicated that parabolic aircraft flights should be more than 30 sec. duration if they 


tell anything more than the initial response to weightlessness. 
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. . . for missile parts of high- 
temperature asbestos-phenolics 


RIM Style 150RPD 


molding compound 


Virtually every U.S. missile carries 
plastic parts made of R/M raw ma- 
terials. Starting point for many of these 
parts exposed to burning propellants 
and other high-temperature environ- 
ments is R/M Style ISORPD molding 
compound 

The extra-long spinning-grade as- 
bestos fibers which form the basis of 
this R/M material provide a unique 
combination of properties: high-tem- 
perature insulation, low thermal dif- 
fusivity, excellent resistance to abla- 
tion, and high strength weight ratio 
No other molding compound offers all 
these advantages, plus the handling 
ease inherent in RM Style 1SORPD 

Investigate the extraordinary 
strengths, the uniform quality, and the 
reasonable cost of R/ M Style ISORPD 
for parts exposed to temperatures as 
high as 10,000°F for short periods. 
Available for prompt shipment in pro- 
duction quantities. 


RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim, Pa 


SPECIALISTS IN ASBESTOS 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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Avnet 


is Quick ! 


e 


source of supply in America. A verbal 

order from an Avnet customer puts the gears 
TM ee requests 

75% of all orders are received by Avnet 
processed, assembled and shipped before 
written confirmation arrives 


Electronic Designers, Engineers and Purchasing 
Men rely on Avnet's speed of shipment 


Speed of delivery is available to you from 
Avnet Service Centers and Stocking Facilities in 
Los Angeles, Cal., Sunnyvale, Cal., Chicago, Ill 
Dayton, Ohio, Westbury, L. |, Waltham, Mass 


AVNET 


AVNET ELECTRONICS CORP 





iltitude above 500 ft. will be within 
llowable limits for the general popula 
tion. But, in the event of impact on 
land, an exclusion radius of 53 mi. will 
be required for off-site personnel 
O'Connor said this makes the need for 
1 cleared ocean test range obvious 

Most of the fission products from a 
Rover heat transfer nuclear rocket 
would remain in the shielded reactor 
ind the few gases that diffuse through 
walls of the reactor’s fuel cells will 

idily diffuse with the atmosphere, 
(Connor said 

Rover-type rocket could be launched 
from coastal regions if four conditions 
ire met, O'Connor said. They includ 
tarting the reactor only after it is in 
1 Stable orbit and only if it can be 
burned up with wide dispersion and fis 
on has decaved to an acceptably low 
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Not cnough | ¥ known out 
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entry to control it properly or to be 


rtain the reactor would be destroved 


he said. The same problem applies to 
nuclear auxiliary power systems if the 
¢ used in carth-orbiting satcllites 
Capt. M. Hl. Goodwin of Navy's Bu 
i Of Medicine and Surgery said pr 
liminary data from noise tests with the 
McDonnell F4H fighter during recent 
carrier suitability trial indicates that the 
urcraft subjects the steam catapult crew 
to twice the noise that the Chance 
Vought FSU Crusader did when it was 
introduced in 1958. This is a continu 
ing trend with new aircraft and is of 


tremendous = significance,”” Goodwin Ss = 
said It means that crewmen with er 
deck-edge operations such as catapult 
operators eventually will need sound 
treated room ind others may seck yy 
helter as soon as momentary jobs such == J eee 


ee re eee ee These are men you should know 


yleted 


ne ao hgh tht-at tines sen the BLAWAN FUEL INJECTOR SPECIALISTS 


rash warning alarms could not be 


Goodwin said. One-way radio 
vers installed in car muffs did not Their names are Robert Freed and John Esbensen. They’re 
olve the problems but two-way radio Delavan Fuel Injector Sales Engineers Both are fully qualified 
helmets have. he seid to discuss the technical aspects of fuel injector application. Bob 
12 Freed holds an E.E. from Kansas State U. and has had six years 
J. Konikoff, of the Space Scien of jet engine experience. J Esbensen has a B.S. in General 
Laboratory at General Electric's M Engineering from Iowa State University and over eight years 
le and Space Vehicle Departme nt, 4 experience as a sales engineer. These men are ready to come to 
project engineers and production 
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bligation-free recommendations. 
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Thor-Delta vehicle failed to put a Project Echo sphere into orbit in its first launch. Second attempt will be made this summer. 


Echo Sphere Fails to Go Into Orbit 
RTT T me OX 


» 


‘ 
“« 
\s 





Project Echo inflatable sphere, planned for use as a passive communications satellite, is 100 ft. in diameter when inflated (left) and 
is folded into a 28 in. cannister for launch on a Thor-Delta vehicle (right First Delta launch of an Echo sphere was unsuccessful 
May 13 when attitude control jets in the second stage failed to operate during the coast period after se ond stage burnout. Vehicle appar 


ently deviated too far from its planned attitude to reach orbital velocity 
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Radically New Inertial System 
Subject of 51-Million AF Contract 


Digital computer provides mathematical platform in new approach 


Under a $ Us Ph f a digital computer 


“ Mesenrete, reared Engineer « of Ford Instru 
e ‘ ate tra-compact plug 


{la hing and 


TARTAR TAKE-OFF 


.Ca/culated by 
Ford Instrument 








FORD INSTRUMENT CO. data bulletin 





New Project to Study Combined 


Engineers, Scientists 


Needed New progeams at | Airborne Display of Radar, 
2 Mea nasa Infrared and Photo Data 
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Ford Instrument ‘Firsts’ 
in Inertial Guidance 


... have made Free World headlines 
bord | 
FIRST. 
FIRS1 


FIRST - 
FIRS1 


FIRST - 
Ford Instrument engineers her: 
prom les osyct y statist 
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data bulletin FORD INSTRUMENT CO. 


Above: Ford Instrument engineer checks tem- 
perature of experimental thermionic cell 

Right: Using nuclear or solar energy for heat 
thermion onverters are an ideal low-mass 


electrical supply for satellites and space vehicles 


Study Shows Thermionic 
Power Close at Hand 


for land-base 


ither solar o 


New Data Transmission Svstem 
to Aid Air ‘Traffic Contro! 


R. M. Schwartz, Chief Engineering Scientist for 
pecial Weapons of Picatinny Arsenal, and J 

Kallenberg, project supervisor of Ford instru 
nent, examine supiTerR fuzing device after flight 
to outer space and recovery from ocean 


New Fuzing Contract 
one nee Ste ee os ecalendien: tome k for Ford Instrument 


ht. This prototype equip itio thie est Ford Instrument Company has re 


r traffic evaluat ' 
a . ¥ ved a $2.3-million contract trom Bul 
rce Base 


Research & Ds velopment Labor 
ogator-responder th f ] ) I to develop and produce a fu 
1 systern designed rhe f the vt ce for the Army's newest missile 
rafhie control facil re ¢ t ' pact d ERSHING 
military. has just considering their function and Ford Instrument has had wide exper 
it Mitchel Air ering that they e prototypes, | ence in warhead control work. Notable 
pleted activities include safety. fuzir 
ned and built by ! f stover 2] nd arming devices for atomic weapons 
\ir Force contract ectre I i vol t I i the fuzing device for the JUPITER mis 
opment Center . cul leet i ‘ \ le (see photo The PERSHING fuze pro 
transmissions on a nd v t ler 20 4 im is under the technical direction of 


obtain flight data from ng shock 1 t Picatinny Arsenal 
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FORD INSTRUMENT CO. data bulletin 
Additional Aero Navigation Flight Control System is Tested 
Contracts Awarded At Ford Instrument Facility 


t engineer adjusts ¢ 
e AN -UPW.1 Flight 
ttower iT “Ww 
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Ford instrument engineers check performance 
of first transistorized data converter rm 
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We invite you to learn more... 


Responsible agencies or 1 
possessing the re (qjuisite +t 


clearance and need to know, are 
Ss R D CORPORAT 


FORD INSTRUMENT CoO. 


to learn more about Ford Instru 
capabilities | 31-10 Thomson Avenue, Long Island City 1, New York 


eeeeeeeeeeeeeeeer 


Instrument Liaison Engineers Cie ; 
" . j . : DAYTON, OHIO HUNTSVILLE ALA LOS ANGELES. CALIF 
alwavs ready to discuss your ‘ ’ ‘ a | | 


F 
sper ial requireme nts. and will be s R K f th Re 
to provide you with detaile 


information on specil 


projec te apab ities 
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MANAGEMENT 


LOCKHEED is manufacturing 66 F-104Gs for West Germany, which will build hundreds under license. Canada will build the CF-104, 


and Japan the F-104CJ, under licensing agreements 


Netherlands and Belgium als 


working out F-104 licensing arranger-ents. 


Lockheed Diversifies for New Markets 


By Russell Hawkes 


Burbank, Calif.—Sales of aircraft a 
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Thorough Planning 
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breakthroughs can 
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kheed officials are beginning to feel 
high rate of technological ot 
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Lockheed, Kaiser 
ockheed-Kaiser Argent 
Kaiser Argent 
\ircratt ¢ 

1 dect 


industrial 


Aviones I 
Industrias 
Lockheed 


cord with 


between 
sidiary of 
Argentina is in a 
to encourage Argentine 
Initial product will be the light 
developed by Lockheed-Azcarate 
newly-formed Acronautica Macchi-l 
Aviones Lockheed-Kaiser 
tributed equally by Industrias-Ka 
ind facilities. A 
plant in Cordoba, a city of 300,01 
Aires 


pcrsons will be emploved whe n pr 


will 


new factory w 


Production of the airplane 


Ihe new airplane, whose protot 
last September and certificated | 
metal, high-wing transport carrying 

Industrias-Kaiser is 33° owned 


About 158 


investors, largely 


is owned by the Arg 


Argentine. 





to Build Azcarate 


en established as an equal partnership 
Lockheed Aircraft 
ew plane manufacturing company in 
cently by Argentina President Frondizi 


International, a sub 


ve Azcarate utility airplane specifically 
Lockheed afhliate, and in Italy by the 
irtnership (AW Apr. 25, p. 95 
working capital of $2 million, con 
kheed International in cash, equipment 
idjacent to Industrias-Kaiser automobile 
tion about 400 mi. northwest of Buenos 
led to start this vear. Several hundred 
ts under way. 
t-flown at Lockheed’s Georgia Division 
Aviation Agency last month, is an all- 
ns or about 1,000 Ib. cargo (see p. 67 
llvs Motors, Inc., a Kaiser 
rmment, and the remainder by private 


subsidiary. 














Knowmanship in Action 





Much that was new and informative was discussed 
Eclipse-Pioneer’s recent cost conference held with representative 
ntractors and supplier 


Force, Republic Aviation, and over 50 of E-P’s s 


Bendix cost conference reports 


IMPORTANT PASS-ALONG SAVINGS 
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and demonstrated at 


f the Air 


od 


ye 
| J | 


oe 


‘ 
re 


on F-105D Air Data and Instrumentation Systems 


Spelled out to E-P vendors were 
advanced techniques that shaved 
significant dollars from the manu- 
facturing costs of Air Data Computer 
Systems and Vertical-Scale Instru- 
ments for the USAF’s Republic-built 
F-105D Thunderchief. 


Objective was to stimulate E-P’s ven- 
dor organization into similar types of 
cost reduction effort. 


One successful E-P cost-saving tech- 
nique presented was the use of “‘elec- 
tronic instructors” on the assembly 


TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT + SPECIALIZED CRAFTSMANSHIP 


floor. These novel audio-visual aids 
—individually controlled by each 
assembly worker to his.own learning 
rate—reduced lead man requirements 
by 80°, cut learning time in half. 
Another technique discussed was the 
replacement of point-to-point wiring 
with prefabricated harnesses to in 

prove quality, reduce assembly time. 
Other savings noted came from the 
use of close-range slow-motion pictures 
to seek out “lost motion” in assembly 
from the use of tool 


operations, 
material han- 


standardization and 


Eclips 


TETERBORO, N 


AUT 
INS 
PLATFORM @ INERTIAL 
TRACKING 


TRUMENTATION @ WNAVIGA 


standardized data. All added up to 
demonstration of how 
and is 


an effective 
E-P KNOWMANSHIP has saved 
continuing to save—money for 
Republic, the Air Force, and the 
taxpayers 

This practical, hard-boiled E-P 
approach to getting more equipment 

per-dollar is another important bene- 
fit of KNOWMANSHIP. To find out how 
it can work to your advantage in any 
of the product areas listed below, call, 


wire or write us today. 


KNOWMANSHIP 


e-Pioneer Division 
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FLIGHT RECORDER (above) is built by Lockheed’s Special Devices Division and automatically produces permanent, continuous oscil 
lographic record; unit is used in Boeing 707 jet transports. At right is the Lockheed Azcarate Model 60 utility plane. 


ompanies to fill corresponding needs 
n its capabilities 

One of the motivating factors behind 

Lockheed diversification was the imbal- 

nce of defense contracting patterns 

caused by the weapon system concept, 

in missiles and the relativels 

of airframe investments to 

system costs. Prime con 

to the company re 
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ck adju 

nent of tl rporation’s capabilitic 
In March, 1959, Lockheed Electronics 
Avionics Division (LEAD) was spun 

S ¢ entity, but certain cn 
ical skill re still found lacking. In 
May, 1959, Lockheed agreed to acquire 
Stavid Engineering Co. which became 
1 wholly owned subsidiary in Septem 
ber. Though a small company, Stavid 
had built a respectable reputation for 
its work with advanced radar. In De 
cember, Stavid and LEAD were joined 
to form Lockheed Electronics Co. 
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Lockheed officials foresee tl ises are hardened. The Seattle firm has 
vhen propulsion will replace nsiderable experience in heavy con- 
cquipment nd guidance i truction work 
electronics a ¢ critical field in Ihe Lockheed announcement of 
ind space technology. This wa 1s to acquire Colby Steel and Crane 
the announcer tl Co. is related to the purchase of Puget 
would purcha it Sound Bridge. Colby plants in Seattle 
Grand Cent id Vancouver fabricate steel structural 

nponents under subcontract for as- 
bly in the Puget Sound Bridge ship- 
1. In the future, Lockheed plans to 
Colby under the same roof with 
t Sound Bridge so that fabrication 
| assembly will form a single inte- 
ted operation 
Lockheed officials say the Puget 
ind acquisition now appears even 
than it did at the time it was 
Chey anticipate that ocean cargo- 


with nuclear-powered vessels 
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WIDE diversification—both in the U. S. and abroad— is shown by this divisional chart. 
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LOCKHEED’S board chairman, Robert FE. Gross (left) and W. A. Pulver, Georg 
inspect hot cells in Nuclear Research Laboratory at Dawsonville, Ga., as remote 
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TRACKING antenna was designed and built | 
1a is an advanced technological contribution in 


Division vice president and general manager, 


led manipulator checks radiation effects. At 
prior to lowering it into an underground 


if non-concentric diversification 
Lockheed stable. It is 

is financier for the I 
irate LASA-60 program, 
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means setting up new organiza- 
to improve competence in fields at 
of the company’s existing ca- 
lor an aircraft 


l instance, 
nufacturer naturally develops som« 


a 
A 


ww” 


Lockheed Electronic Co.’s Military Systems- 


gh-powered radars. 





THOR 
MACE 
TITAN 
HAWK 
ATLAS 
SNARK 
NIKE B 
BOMARC 
NIKE ZEUS 
SPARROW | 
SPARROW Il 
SPARROW iti 
NIKE HERCULES 
SIDEWINDER 
REGULUS 
VANGUARD 
REDSTONE 
JUPITER C 
PERSHING 
BULL PUP 
MERCURY 
POLARIS 
CORVUS 


FALCON 


US: Major Missile Makers Deoend on “is Retiabitty / 


In super-precision high speed gyro rotors for guid- 
ance systems .. . or in delicately precise instru- 
mentation... more and more missile manufacturers 
are turning to New Departure for proven reliability! 


N.D. reliability starts indesign . . . constant research 
in bearing geometry, metallurgy and lubricants 
enables N.D. to create the new and unorthodox 
designs that are solving today s speed, temperature 
and miniaturization problems. 


N.D. reliability is maintained in manufacturing . . . 
where advanced methods and successive inspec- 
tions pay off in unerring prototype precision and 
uniformity ... to ASA and AFBMA standards. 


N.D. reliability costs no more . . . the growing 
number of America's leading missile manufacturers 
that are counting on N.D. reliability is proof in 
itself . . . it costs no more. In fact, many manu 


facturers find it costs less! 


N.D. availability is added assurance . . . while 
original orders are delivered in quantity when and 
where they re needed, strategically located inven 
tories prevent lost time and shortages in vitally 


important missile projects. 


For immediate information call or write Department 
L.S., New Departure Division, General Motors 
Corporation, Bristol, Connecticut. 
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Dassault Mirage IV Strike Bomber Prototype 
lhree preproduction Dassault Mirage IV tactical strike bombers have been ordered by the French government; all will be powered by 
Snecma Atar-9 turbojets. Deliveries are scheduled for 1963 (AW May 2, p. 147 Government eventually plans to order 50. 

mpetence in avionics and a_ missile haring general overhead co share is much higher than Lock- 
urframe builder naturally learns some orporate level. There iced’s, an exchange of stock results in a 
thing about propulsion. Concentric di ive in 
incation 1s to form separate organi 
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ition of earnings on Lockheed stock 
st-plus-fixed ration n he Lockheed price-earnings ratio is 
lly around 7.5. Electronic com- 
ferent market ics are usually around 20 and rocket 
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f aircraft companies such as 
| is obviously a stumbling block 
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The two other most important fa 
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t k ] Browne quotes a study which shows 

Suild-up” of a new or peripheral he wisdom juiring a t the 48 leading corporations in the 

bility by adding to the existing staff ( ' ys itry record a steady 9% per vear 
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¢ “Spin-off” of intramural departments is but the | decision rests | Diversification is necessary for growth 
the busine nsig I use Lockheed’s traditional aircraft 
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look to AE/ for comp/ete 
Electronics Ground Support 











From nebulous idea to exact Mil-Spec in the finished product—American Electronics’ Ground Support 
Division has the ‘‘can do"’ to cover every phase of your Electronics Ground Support needs. With years 
of depth in electronics skills keyed to Ground Support applications, this experienced group of spe- 
cialists ensures mastery of support techniques imperative in meeting ultra critical military requisites. 
Whatever your function in the total defense picture, when seeking proven electronic ground support 
capability —to develop and deliver precision products with utmost reliability —look to the Ground 
Support Division of American Electronics for complete assistance and service. 


A» AMERICAN ELECTRONICS, INC. 


Ly GROUND SUPPORT DIVISION 
N M AND 3-714 


PRODUCERS OF PORTABLE POWER «+ AIR CONDITIONING + MECHANICAL SUPPORT + ELECTRONIC SUPPORT + GROUND SUPPORT SYSTEMS 








propriations philosophy, the entire de- 
fense market is shrinking relative to the 
Gross National Product and the propor- 
tion of the market assigned to aircraft 
is being compressed by missiles. 

Lockheed’s historic share of the de- 
fense market has been about 7%. 
Browne said Lockheed cannot increase 
its share at the expense of competitors 
because the Department of Defense is 
under continuous pressure to spread its 
purchases geographically and keep com- 
panics with important productive Ca- 
pacity from going out of existence. 

Commercial transport aircraft buyers 
have long been a fruitful sonrce of in- 
come for Lockheed but the market is 
nearing saturation, for the moment, and 
production rate of the turboprop Elec 
tra is being tapered off to bring it closer 
to the expected rate of new orders 

In response to all these pressures, 
Lo« kheed has 
¢ Diversified its military products to 
keep its 7% of the defense market, or 
expand it 
e Sought overseas markets for its mili- 
tary products as a partial remedy for 
the shortcomings of the U. S. defense 
market 
© Broadened its line of products and 
ventured into new markets 

Lockheed hopes to increase its oper- 
ations in civilian markets to obtain the 
stability so obviously lacking in the de- 
fense business. A highly tentative goal 
is one-third of corporate earnings from 
non-defense Earnings are a 
larger percentage o non-de- 
fense business, the fraction of cor- 
non-defense 
thaps, one-fifth or 


markets 


£ sales in 


sale issigned to 


uld be x 


por ite 
markets w 
one-fourth 

Lockheed has no interest in the con- 
sumer market. Browne points out that 
con umer iles are almost completely 
dept ndent on short term popularity ob- 
tained by aggressive and costly promo- 
tion rather than intensive, expert engi- 
neering, which is the forte of aircraft, 
missile, electronics and heavy construc- 
tion companies 

Ihe concentric diversification phil- 
osophy is based on maintaining a high 
percentage of common problems and 
among corporate divisions 


Therefore, all Lock- 
likely to remain 


techniques 
ind subsidiaries 
heed products are 
heavily engineered 

Since an important aim is to balance 
the cvclic instability of Defense De- 
partment contracting, Lockheed officials 
looked for markets which are counter- 
cvclic to the defense business. They 
found one in road-building and heavy 
construction, for the government puts 
into highways, dams, 
schools, etc., when defense spending 
is pared. Puget Sound Bridge gives the 
corporation an entry in this field. The 
Diversification Task Force has been 
looking for a suitable company to ac 


more money 
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quire which could produce heavy 
struction equipment. So far, the seat 
has been unsuccessful. 

Lockheed civilian products probabl 
will be limited to durable goods 
producers. The corporation's capal 
ties in electronics and computer t 
nology will be marketed in the for 
industrial or commercial automat 
Lockheed proposes to tailor its 1 
computer products to specific d 
requirements 

Reduced size and productive cap 
ity probably is in the future for Ca 
nia Division, historically, the core of t 
company. However, its technical 
bility will increase, according to 
sion vice president and general man 
Burt C. Monesmith. In five 
years, employment and net worth 
the division is expected to fall | 
15% and it will operate fewer facil 
but the diversity and strength of 
scientific and engineering depart 
should rise sharply 

As much as 50% of the div 
non-aircraft oper 
ilready been d 
varicty of bu 

conducting 


business may be 
The division has 
surprisingly wide 
ranging from the 
portant solar research as part 

U. S. effort in the International 
physical Year, to structural 

tracting for other airframe builder 


high stress plastic manufacturing 
5 I : 





BE Ge odrich 


Avtrim flight rugs 
bouncy, colorful, clean 


B.F.Goodrich Avtrim rugs feature at- 
tractive, durable vinyl surface bonded 
to sponge rubber—thick as you like for 
resilient feel. Easy to clean—fade and 
stain resistant. Ask your B.F.Goodrich 
representative to show you the wide 
range of colors and textures available 


B.EGoodrich 


aviation products 


Dept. AW-5D, Akron, Ohio 





Specify the Finest 
Digital Voltmeter Made 


AE ee AEE An 


ee 
0 ee = 
= s+ 
Rates =<. 


NLS SERIES 20... 


nation of reliability, speed and accur- 


When the combi- 


acy is of uncompromising importance 
— you can’t afford to gamble on 
“second best” digital measuring equip- 
ment! NLS Series 20 instruments are 
field-proven in the most critical appli- 
cations — missile and electronic sys- 


tems checkout, automatic process 


monitoring, sophisticated laboratory 


research, Be sure—specify NLS Series 
20, the instruments selected by major 
missile manufacturers after thousands 


of hours of competitive life testing. 


Features: M24 measures DC voltage, volta 
ratio or resistance in a third of a second, V24 
measures DC voltage and voltage ratio at same 
speed . ... both instruments feature advanced 
transistoried circuitry and mercury-wetted relays 
with life in excess of 3 billion readings .. . 
+one digit accuracy on DC voltage and voltage 
ratio . . . completely automatic operation... 
plug-in modular construction .. . AC or low 
level measurements with plug-in accessories . 
output connectors for continuous data logging. 
Ranges: DC voltage +.0001 to +999.9; DC 
voltage ratio to +.9999; resistance .1 ohm to 
1 megohm. M24, complete: $5,650.00. V24, com- 
plete: $4,950.00. Write today for complete data. 


Originator of the Digital Voltmeter 


non-linear systems inc. 


DEL MAR (SAN DIEGO), CALIFORNIA 
NLS — The Digital Voltmeter That Works... 


And Works... And Works! 
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from 

Giannini’s 

system 
development 

capability 

comes a 

revolutionary 
inertial @ 

platform... & 


Small and light enough to hold in your hand. Less 
e than one tenth the cost of full guidance. Yet able to 


keep a short-range missile’s boost trajectory straight 


its impact dispersion 


and 

66 Q9 small. . . . That's Giannini's 
newly developed inertial 

platform.... Exclusive 


Giannini components make this 
JBL A\ | )k = MUL | Startling innovation possible. 
CO QO They demonstrate again Gian- 


nini’s diversified capabilities. 


Giannini has ample depth of 
experience in — Air Data Instru- 
ments e Inertial Instruments e 


Servo Components — from that depth comes a standard 
of performance best appreciated by those whose projects 
depend on Giannini subsystems daily ... for better meas- 
urement and control. ..everywhere on earth and above it. 


New small free gyro, “in Uitra-miniature accelerom- 

ner ear’ of the simplified eters, mounted on the 

inertial platform gyro’s gimbal rings, sense 
lateral accelerations, ig 
nore high boost thrust, 
Another Giannini “first.” 








| (Giannini| Controls Corporation 918 East Green Street, Pasadena, California 


A NAME JO PLAN WITH | Explore new career openings. Write to Giannini's Director of Technical Personnel. 
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Arine Unveils New Avionic Reliability Data 


By Philip J. Klass 


Dayton—New data for advance pr 
diction of avion equipment reliability, 
which reveals that reliability falls off 
more sharply than previously thought as 
cquipment complexity increases, was 
disclosed here during the recent Na- 
tional Acronautical Electronics Confer 
cenee (Naecon) 

Analysis of data for a variety of air- 
borne, shipboard and ground-based 
quipment shows that the relationship 
between reliability and complexity 1s not 

linear one, George T. Bird, Anne Re 
carch Corp., reported. Arince Research 
Corp. specializes in reliability problems 

This means that while a one-tube air 
borne analog type system will operat 
in average 21,700 hr. before failure, a 
|,000-tube system can be expected to 
yperate for only 2.2 hr. before failure, 
not 21.7 hr. as previous theory sug 
gested. The foregoing figures are based 
na design without redundant circuits 


Prediction Formula 


Analysis of data on reliability of a 
number of different airborne, shipboard 
ind ground-based systems in field use, 
ollected by Arinc, Bell Telephon 
Laboratories, Vitro, Radio Corporation 
#f America and others, indicates that the 
following ‘complexity de-rating” should 
be employed in predicting the mean 
time-between-failure (MTBF) of cle 
tromic systems 
e Airborne: MIBI 21,700 (N 
e Ground/Ship: 

MTBI 187,000 (N)°'* 

I'he factor “N” is the number of non 
cedundant active clement groups,” 
illed ““AEGs” for short. An active ck 
ment group consists of a tube or 
transistor and its related circuit compo- 
nents 

For example, an AEC for a transistor 
ed equipment consists of one transis 
tor, plus one diode, three resistors and 
two capacitors. In addition, the AEG 
ncludes the following, figured (for con 
enicnce) per 1,000 transistors: 50 in 
luctors, 10 power transformers and 
hokes, 10 IF and pulse transformers 
0 motors, 25 relays, 100 variable 1 
istors, 100 switch contacts, 20 jacks and 
lugs, 10 receiving-type vacuum tubes 
ind two special purpose tubes 

lhe reliability prediction chart, called 
i “scattergram,” which Arinc has de 
eloped shows the actual reliability ex 
perienced in the field for a number of 
military equipments, whose design age 
ranges from two to 10 years, Bird said 


AVIATION WEEK, May 23, 1960 


These encompass a variety of ging has eliminated the ‘‘maverick’’ tol- 
ranging from airborne bomb-n erance problems and that parts testing 
systems to ground-based com: has eliminated the initial defectives, 
tions receivers Bird said. 

I'he Arinc scattergram shows t Preliminary data on digital-type cir- 
herent, or “true random” fail uits indicates that they will have a 
per basic AEG when used in omewhat higher basic reliability (lower 
circuits. This ranges between | failure rate) than the basic analog type 
three failures per million ting circuit, Bird said. However, the data at 
hours, with an estimated mean of present is not sufficient to establish a 
failures per million hours. This | basic digital data rate, although the pre- 
assumes that parts whose deter liminary estimate is shown dotted on 
patterns are Gaussian are repla the Arine scattergram. 
preventive maintenance befor Ground-shipboard equipment experi- 
failure. Also, that initial desig: nces a mean failure rate of 5.3 malfunc- 








@ wmsorNE ANALOG SYSTEM 
° MPONENT OF AIRBORNE ANALOG SYSTEM 
A AIRBORNE DIGITAL COMPUTER 
PBOARD OR GROUND-BASED ANALOG SYSTEM 
NO-BASED DIGITAL COMPUTER 
TEMS WHOSE SYMBOLS ARE UNDERLINED ARE 
ORIZED, EXCEPT FOR AIRBORNE SYSTEM 
WHICH IS 65% TRANSISTORIZED. 


EFFECTS OF SYSTEM COMPLEXITY 
SS 55s1N ON RELIABILITY 


PREPARED BY ARINC RESEARCH CORPORATION 
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NEW DATA for predicting reliability of onic equipment, based on actual field perform- 
ance of a variety of airborne, ground and shipboard equipment, shows that reliability falls 
off more sharply with increasing complexity than previous theories indicated. Reliability 
of satellite avionics equipment is expected to be comparable to that of ground/shipboard 
equipment. Scattergram was prepared by Arinc Research Corp 





FOR RELIABILITY UNDER SHOCK LOADS 
AND HIGH HEAT...SPECIFY MIDVAC STEELS 


Where metal parts must stand the sudden shock of heavy loads, as on plane landing 
gears ...or the high heat of jet engines Midvac Steels offer the answer. The Midvac 
Process of consumable electrode vacuum melting produces metals with increased tensile, 
higher impact properties, improved stress rupture strength at elevated temperatures, 


and longer fatigue life. 
Midvac Steels are offered in many alloys (some are shown in table below) as billets 


or forgings for the production of forgings to meet the most critical design specifications 
of today's space age. Complie details on Midvac Steeis, plus comparative analysis of 
leading super alloys are available in new Midvac Steel Booklet.Write for your copy to... 


MIDVALE-HEPPENSTALL COMPANY 
Subsidiary of Heppenstall Company, Pittsburgh, Pa. NICETOWN, PHILADELPHIA, PA. 





Ultimate Percent 
Melting Yield Tensile Percent |Reduction of 
Process Strength .2 Strength [Elongation Area 





| Air Melt} 99,000 psi] 132,300 psi] 9.0% | 14.7% 
| Midvac | 117,000 psi| 150,500 psi] 21.3% | 33.8% 


+—_——— 





| Air Melt] 234,800 281,000 4.9% 20.6% 
| Midvac | 256,700 294,250 9.6% 28.4% 








Tricent | Air Melt! 238,600 | 284,500 6.1% 19.7% 
| Midvac | 254,300 291,600 10.3% 25.6% 








901 Regular Midvoc | 116,000 160,000 18.0% 25.0% 














901 Hi-Strength| Midvac 131,000 179,000 19.2% 20.2% 








Properties shown cre overages of 25 heats 














tions per million hours of operation, 
considerably lower than the 46 failures 
per million hours, both for a single (one) 
AEG. The failure rate of airborne 
equipment when operated under bench- 
test conditions is roughly midway be- 
tween ground/shipboard and normal 
irborne failure rates 

Ihe Arine chart shows the ‘“‘com- 
plexity de-rating’’ which must be ap- 
plied as the number of AEGs increases 
in the form of cross-hatched bands 
Vhese drop off more sharply than the 
theoretical values (at a 43 deg. angle 
previously used in predicting equipment 
reliability 


‘ 


Adjustment Factor 


One reason for the fall-off in relia- 
bility with increased complexity, Bird 
peculates, is that increased complexity 
isually results in an increased number 
knobs and other adjustments by 
vhich the operator can compensate for 
deterioration in performance or degrada 
tion of individual subsystems. As the 
number of such adjustments increases, 
the burden on the human operator in- 
reases and he is less able to take effec- 
tive and timely action to correct the 
ctenoration 
Although only limited data is avail 
ible on the reliability that can be ex 


] 
i 


pected in satellites and space vehicles, 
it indicates that the failure rate will 
ipproximate that of ground/ shipboard 
equipment, Bird said. This is substan- 
tiated by intuition on the basis that 
the environment in space should be 
latively favorable, with no sudden 
x large changes of temperature, no 
hock or vibration, except for the initial 
launch conditions 


Future Satellites 


Because of payload limitations im- 
posed by rocket booster power, most 
‘tellite equipments have necessarily 
been limited in their complexity. With 
the advent of larger boosters, and the 
more sophisticated payloads they make 
possible, designers of satellite avionics 
quipments are going to run headlong 
into the “complexity derating’” factor 

If satellite payload reliability proves 
comparable to ground/ shipboard equip- 
ment reliability, a svstem of 100 
AEGs complexity approximately 733 
total components), can be expected to 
operate for only about a month. This, 
in terms of complexity, is roughly the 
quivalent of a Tacan navigation set 

Assuming that a communications 
itellite can be built with a complexity 
of around 100 AEGs, a 10:1 or greater 
improvement in reliability would be 
needed to give it a useful life of one 
vcar 

One partial solution, Bird pointed 
wut, is the use of redundancy in pay- 
load design. That is, providing one or 
more backup circuits or subsystems 
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SAWV|EDs 


irwork 


OnRP ORATION 
Millville, New Jersey 


120 Hours of Useful Engine Life 


COSTS Te 


A leading corporate operator was 
having oil pressure drop and pro- 
peller operating difficulties in one of 
the Airwork overhauled engines on 
his DC-3. The problem, to the oper- 
ator’s point of view was serious 
enough to justify ordering the engine 
removed from service some 120 
hours before routine schedule. 

The pilot called Airwork for an 
exchange engine. We called one of 
our Field Service Engineers, asked 
him to check on the problem. He 
was on hand the next day and pin- 
pointed the difficulty to a damaged 
propeller oil transfer seal. Three 
hours later, that airplane was back in 
operation and the engine ran out its 
full service life without trouble. 

Airwork has three Field Service 
Engineers: Service Manager Bob 
Scott in Millville, Field Service En- 
gineers Neil MacEachern in New 
York; and Tom Toscani in Cleve- 
land. These men cover the East, 
working with customers to help 
them get the full measure of trouble- 
free hours built into every Airwork 
overhauled engine. This service, too, 
is an Airwork “Extra” 


P.S. To eliminate this type of 
oil leak in the future, Airwork 
has incorporated, as an “op- 
tion”, a specially designed pro- 
peller oil transfer system for 
applicable engines. Phone our 
Service Department for details. 
TAylor 5-6000 ( Millville ). 


BRANCHES IN 
WASHINGTON 


NEWARK © MIAMI © ATLANTA 
CLEVELAND « NEW YORK 





FASTER! 
Installs in 20 seconds com- 


PATENTED 


pared to from 10-20 min- 
utes for lock-wired models. 


CLIP-LOCKING TURNBUCKLES 


Associated Aircraft Industries 


2600 poplar avenue 


memphis 12, tenn. 





| WO PO | S with provisions for switching in the 


backup for a defective circuit or sub- 


ystem 


for missile However, this adds to payload siz 


ind weight, and adds to the complexity 
f switching circuitry which in itself 


pressure tends to reduce some of the gain from 
measurement Reliability Effort Needed 


Vher is alway the 

wor } > ter | 
Here’s a rugged pair— ] ion Sygate ine 
one for low pressures and progran Phe space busit 
one for high pressures — tly rmut 0 shoo 
that can really take shock widen alge 
and vibration. That’s why ; ew Bie qualits 
accurate in-flight missile 1 lackluster 
pressure measurement is —o ; Fw Le 
their particular specialty. utioned that th 


THE HIGH-PRESSURE 4-383 
comes in gage and absolute 
models that measure e| unctional simplification 

pressure from 600 to 3500 ane SSS ee « 
psi. It’s a helical Bourdon saliiunbiaed mer aadaade 
tube instrument, oil filled 4 Multiple redund: mncy 


and featuring welded m levels 
construction of 304 * Re liz ability cae mg 

stainless steel (no gaskets 

or O-rings) ... fail-safe 

case that takes 5000 psi : . 

e+» Vibration resistance RADC Is Operating 
to 35 g’s. Language Translator 


THE LOW-PRESSURE 4-380A Washington 
uses a force-summing ae a 
pressure capsule and a 

pot to measure absolute, 

gage, or differential 

pressures from 0 to 100 

psi. It features a balanced 

dual flexure pivot for 

extreme resistance to the 

effects of shock and 

vibration. 


i 


You'll want more information on these pot pressure transducers 

that operate in a range of —65 F to +200 F—with resistance of | : - " ra Pate oat rss 
5000, 7500, and 10,000 ohms. Write for Bulletins CEC 1601-X27 8 ie lagpe pon roca 71 a i 
and 1625-2, or provide us with your exact requirements for a | translating abilits A typist, for on 


translator 


in at 


custom-engineered instrument. | ample, working on a Russian keyboard 
] 


| can onl prepare 40 words a minute on 
| tape. This fall, however, Baird-Atomic 
Inc., is expected to deliver to RAD( 


CONSOLIDATED ELECTRODYNAMICS 


Belle Howell 





Space Data Capacity 


Dayton—Data capacity (bandwidth) of 
space vehicle telemctry systems is in- 
creasing so rapidly that by next year it 
will be possible to transmit more data, 
faster, from the moon to the tracking 
station at Woomera, Australia, than it 
can be transmitted from Woomera to 
Los Angeles, Calif., according to Dr. 
Henry L. Richter, Jr., of Jet Propulsion 
Laboratory. Speaking at the recent Na 
tional Acronautical Electronics Confer 
ence here, Richter predicted that space 
vehicle telemetry bandwidth would reach 
a megacycle for lunar distances by the ; 
mid-sixties, adequate for slow-scan, high- gi “i J " 
definition television. ; 





1 high-speed print reader, which will ito wind tunnels and 


boost the input capability to 2,400 ; 
words a minute. An earlier electronic umentation ... into’ 


print reader made by Intelligent Ma- S vou'll fin many 0} Ss 
chines Research Co. is now in use with =| Z a y d a 
the translator ‘Strain-gage pressul 


Key portion of the translator is an Fe. z 
IBM-developed memory unit that can pe sensing element 


‘tore $50,000 Russian-English words. : full 
scale ...ze 
As the Russian words are fed into the ‘wad “tag = 


translator on punched tape, they are 3h 5% of full scale per 
converted into clectrical signals F bi 
matched with coded equivalents on the E - . 
memory unit, and the English transla . ) CEC 8 pressure 
tions are read out on an electric type- Ps. 3 
writer. Any word can be located in the , 
memory unit in less than one 300th of a 
second, according to a House com- 
mittee report 
The Air Force is only one of a num- 
ber of government agenccs, including 
the Central Intelligence Agency, the 
Army and the National Bureau of 
Standards, which are understood to be 
interested in machine translation of the 
Russian language Ihe U. S. govern- 
spending about $1.5 | > Geeeerrrrr rrr 





° 
x 


, 






ment is presently 
million on manual translation of Rus- 
ian into English 

Other organizations known to be 
working on different aspects of machine 
translation includé the Rand Corp., 
Thompson Ramo Wooldridge, Harvard 
University, Lincoln Laboratories of 
Massachusetts Institute of Technology, 
Syracuse University, Georgetown Uni 
versity and Air Force’s Cambridge Re 
earch Center. 

Under Rome Air Development Cen- 
ter contract, Syracuse University is ex. 
ploring means of transmitting graphic 
is well as written material. Design 
for construction of such a machine will 
get under way this month, according 
to the committee. 

A dictionary as well as the word ana- 
iyzer are undergoing development at 
IBM. A lexical buffer which can store 
words coming from the dictionary in 


complete sentences was recently adde : 
ete EE Te CONSOLIDATED ELECTRODYNAMICS / pasadena, ‘calif 


to the translator. 


+* BelleHowell . 


Metallurgical Memo from General Electric 

G-E Vacuum-Melted Alloys 
Now Conquer 

Wide-Gap Brazing Barriers 








Wide-gap brazing alloy is applied to turbine nozzle assembly. Vanes are tack-welded in position prior to brazing 





New G-E Wide-Gap Brazing Alloys offer: 


New brazing techniques Improved erosion characteristics 

Bridging of joint clearance up to .060 in. Solution to many problems of distortion and 

Faster, more simplified job fabrication stress relieving associated with fabrication 
; by welding 

Extreme cleanliness provided by induction 


vacuum melting Lower manufacturing cost 











Looking for new methods of fabricating high-temperature metals? 
Nothing can equal G-E vacuum-melted brazing alloy powders for 
critical applications. All provide the ultimate in exacting chemical 
control and extreme cleanliness which air-melted alloys cannot 
match. 

Now this latest G-E brazing “breakthrough” of wide-gap alloys 
extends the use of brazing to a new, wider scope of joining 
applications. 

Get all the facts about G-E vacuum-melted brazing alloys as a 
short-cut to lower cost manufacturing methods. Write: Metal- 
lurgical Products Department of General Electric Company, 
11107 E. 8 Mile Blvd., Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


G E N E R A L \ , y) Ec LE CT Pp | C Insert shows vanes completely brazed in spite of gaps. 


Stains around perimeter of brazes are from stopoffs 


CARBOLOYe CEMENTED CARBIDES «© MAN-MADE DIAMONDS *« MAGNETIC MATERIALS « T ISTO * THYRITEs @© VACUUM-MELTED ALLOYS 
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IR Velocity/Height Computer Studied 


By Barry Miller 


Paramus, N. J.—Airborne computer 
vhich will employ detection of infrared 
radiation emitted by the earth to de 
termine the velocity/height ratio of a 
photo reconnaissance urcraft to a¢ 
uracies approaching 1% or better is 
entering the final stages of development 
here 

Known as a velocity/height (V/H 
computer, it is being built in the labo 

ACK Electronics Divi 
Industries, Inc., for Air 
1 $100,000 study contract 
from the Wright Air Development 
Division (AW Aug. 24, p. 116). Pursu 
ng a different approach, another com- 
pany, Chicago Aerial Industries, In 
vorking under a parallel WADD con 
ulso is developing an infrared r 
ponding V/H which 
scheduled for comparison with — the 
ACF Industries device. Both computers 
ire to be completed early this summer 

V/H computers help solve the prob 
lem of blurred films which when 
+] 


hrough a 


ratories of the 
of ACI 


under 


sion 
| ore 


tract, 


computer 


ise 


film speed camera is not 
kept constant in relation to aircraft 
The computer 

height ratio 


whi h 


speed iltituce 
the clocity 
} 


provide ignal 


ind 
Call bx 
used to maintain film at proper speed 


Normal accuraci f V/H 


lightly 


itlii=. 


then 


comput rs 
better 


of the 


industry sour 1 
Laboratory a 


better 


ura 
than 1° 1K 
+ 


rd, a senior physicist 


than 3 
ACI 
ding to Ken W 


mputer 


thy ; 


pr 
Altitude Capability 


x pe ted to he abl to 


of 500 to 100.000 


1.01 radians 


the computer 
ense infrared radiation emitted 
from the 


he urs 


earth during day or evening 
tinguish cloud cover 
The detected by 
miustor detector cells, which 
ire pointed at different angles toward 
the When cell 
tion in radi 1 signal is gener 
followed an later by an 

the 


obj ct 


ind also di 
radiation two ther 
bolomet 
und on senses a 
ition 
instant 
rated as second 

senses the same 
This time interval between the detec 
tion of any ground object by both bolo 
then measured by an autocor 
relation technique. The time interval 
inversely related to the 
height ratio and the processed informa- 
tion from the system controls a servo 
Which adjusts film speed 
Ihe time interval is extracted from 
the signals generated by the two cells, 


ACI delaying the first 


neters 1 


velocity / 


explains, by 
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VELOCITY/HEIGHT COMPUTER i: 


diagram form 








ment at ACF Industries is shown in block 
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VELOCITY/HEIGHT RATIO is shown 


detection of ground emissions by two 


ry 
ip tied 


Error Signal 


An 
involve 
the p! mri 
signal in 
in error 
ign 
speed 

An indu 

} 

correlation 
tachometer 
motor contre 
through the 
of the tape 
proportional 
tween detect 


ind mag 


motor 


ion by the two cells, it I'wo 


iversely proportional to the time between 


infrared sensors 


o the 


proportional t velocity/ 


if rati 


Drift angles up to 15 deg. can be 
nfrared cell, 
ivs. The time delay between the 
lls will vary with drift angle. An 
onal pickup head on the tape 
hanism processes the drift signal 
ded by the drift cell 
keep the sensor pointed in the 
direction as the camera, ACI 
gineers will mount the cells, collect- 
mirror and chopper on the inner 
ra gimbal of a two-gimbal stabi- 
platform. This arrangement, they 
will also minimize the effects of 
tural bending, pitch and roll of the 


ift 


ted with another 


Increased Range 
lor increased V/H range, 
f cells are used with separate pickup 
Ils on the tape mechanism. Each 
positioned so that it shares the 
dynamic range. Switching cells 
id heads require that the tape mecha- 
m operate over a 30:1 range whereas 
dynamic range of V/H is 1,000:1. 
cells are also included for drift 


two sets 


ouplk d te 


ls the peed 
Be Cause 
drive mot 


to the time inten 
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Sylvania Gold Brand Tubes 
help high-performance aircraft 


pick a 
sure-footed 
path 


Sylvania Gold Brand Tubes give added reliability to 
communications and avigation equipment—help aircraft 
follow an unerring path from take-off to touchdown. 


When you need replacement tubes for your electronic 

equipment, gain the reliability of Gold Brand Tubes. 

Gold Brand types like GB-5654, sharp-cutoff pentode, 

and GB-5814A, medium-mu double triode, are proven 

under severe environmental tests—450g and 165°C. They 

are subjected to exhaustive tests for early-hour fatigue, 

long life, stability, electrical characteristics and heater-cycling capabilities. 
Replace with Gold Brand Tubes—yovr best assurance of reliability. 


Call your Sylvania Industrial Tube Distributor for prompt service. Ask for 
the informative “Gold Brand Reliable Tubes” brochure. Or, write Electronic 
Tubes Division, Sylvania Electric Products Inc., Dept. 105, 1100 Main St., 
Buffalo, New York. 


SYLVANIA 


Sutsidery of GENERAL TELEPHONE & ELECTRONICS &) 


correction over two ranges. The cells 
are small—the six of them with tem 
perature compensating clements are 
mounted on a @ in. diameter disk 

Cell assembly accounts for the bulk 
of the cost of the V/H computer, ACI 
says, but this cost may be regluced in 
quantity production. 

Only moving part in the optical head 
is a chopper which modulates the bolo 
meter signals. The chopper contributes 
about 1% of the optical assembly 
weight 

Ihe tape drive motor, as indicated 
rotates at a speed which is proportion il 
to V/H. A synchro generator geared to 
the motor provides an output which 
can control the film through the 
camera 

In operation, ACF explains, an ap 
proximate V/H indication is obtained 
by breaking the feedback loop to the 
drive motor and varying tape speed for 
maximum correlation. At this instant, 
tape speed is locked into a memory 
circuit and the loop is closed. V/II 
changes, the company says, are then 
1utomatically measured by the correla 
tion equipment and transmitted to the 
tape drive 

The drift pickoff head on the tape 
mechanism, the firm explains, i » lo 

ited that when the drift angle is com 

letely compensated by rotating the 
or other mount ng platform in 
per direction, dnft signal delay 


in maximum autocorrelatio 


Cloud Patterns 


Cloud discrimination is p 
thi tem, ACI sar 
difference in the signal frequency 
pectra of the clouds and the ground 
Ground signals are of higher frequencies 
| ively viewed ground ob- 

e more frequent and abrupt 
hang in radiated energy than 
product vy slowly varving pattern of 
the surface of typical cloud 

Differentiation is performed in on 
ignal channel and it produces differe 
effects for ground and cloud types of 
ignal. Although ground and cloud 
ignals have the same total rms values 
th rms value of the differentiated 
ground signal is mucn larger than the 
corresponding cloud signal, the com- 
pany points out. This makes cloud dis- 
rimination possible 

For the detectors, thermistor bolo- 
meters were selected despite their lower 
signal-to-noise ratios, by a factor of four, 
than those of lead selenide cells. The 
latter, however, require cooling and 
have a larger response to reflections 
from the atmosphere. 

Chicago Aerial Industries has been 
examining lead sulphide, photo duo 
diodes and silicon sensors as possible 
detectors for its IR tracker head plat- 
form. Probable final choice, according 
to the firm, will be the photo duo diode. 
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Now Check these Proofs of Reliability... 
12,000-hour life tests... 

long term in-circuit performance... 

RCA-2N404 






Variation in heg during 12,000 hours storage life test at 85°C 
CEE 


Marimyum 


0.3 volt) 


Transfer Ratio @,,) 


The transistor that helped build an industry 
...designed, built and introduced by RCA... 
chosen by top manufacturers for the finest 
computers...the RCA-2N404 has set new stand- = 
ards of reliability for transistorized computers ime Thousands of Hours 


—— Warigtion in logo during 12,000 hours storage life test at 85°C 


OC Current 
im, 


> 


Outstanding new achievements of operating reliability, long life, 
and stability are being made by the RCA-2N404 germanium 
p-n-p medium-speed switching transistor. Stringent long-term 
life tests and dynamic in-circuit performance checks, both at 
maximum ratings, provide additional proof of the bedrock re- 
liability of the RCA-2N404 


Here are the results: 

(1) Representative samples of the RCA-2N404 computer tran- 

sistor have now passed 12,000 hours of operating life at maxi- 

mum ratings. The curves at the right show the remarkable 

stability of transistor parameters over this exceptional time 

period 

(2) Samples from every lot of RCA-2N404 transistors are 

tested at maximum ratings for 1,000 hours. During 1959, al- 

most 6,000,000 transistor test-hours at 85°C junction tempera- 

ture were logged. 

Why not call your RCA Field Representative today for the Bea 

full story on the RCA-2N404 and the RCA-2N404 designed to : . Median 

meet military specification MIL-T-19500/20 USAF. For tech- az Minimum 

nical information write RCA Commercial Engineering, Section 

E-112-NN, Somerville, N. J. 9) Sere ee 
ees «Time — Thousands of Hours 


Variation m icgo during a 35-mw life test at 55°C 


Maximum 


RADIO CORPORATION OF AMERICA 


SEMICONDUCTOR AND MATERIALS DIVISION SOMERVILLE, N. J, 


ANOTHER WAY RCA SERVES YOU THROUGH ELECTRONICS 


East: 744 Broad St., Newark, N. J., HUmboldt 5-3900 » Northeast: 64 “A” St., Needham Heights 94, Mass., Hillcrest 4-7200 + East Central: 714 New Center Bidg., Detroit 2, Mich., 
TRinity 5-5600 * Central: Suite 1154, Merchandise Mart Piaza, Chicago, Ii!., WHitehall 42900 » West: 6355 East Washington Bivd., Los Angeles, Calif, RAymond 3-836] + Seuthwest: 
7905 Empire Freeway, Dallas 7, Texas, Fleetwood 7-8167 » Gev't: 224 WN. Wilkinson Street, Dayton, Ohio, BAldwin 6-2366; 1625 “K” Street, N.W., Washington, D.C., District 7-1260 


AVAILABLE THROUGH YOUR RCA DISTRIBUTOR 








After 31 years of continuous growth and 


We're changing 


The Bendix 


To reflect our dynamic growth in such fields as 
electronics, missiles and space, automotive, weapons systems, 
computers, machine tools, instrumentation, nuclear technology, 
hydraulics, meteorology, electrical, marine and 
others, we are dropping “Aviation” from our 
corporate name on June 1, 1960. We do not wish to convey 
the impression that our products and skills are limited 
to the field of aviation alone, although aviation products 
accounted for billings of $388,700,000 in 1959. 


Today Bendix—through 25 divisions and 16 sub- 
sidiary and affiliate companies around the world — 
serves many fields. 

Our success in the rapidly expanding age of avi- 
ation has long obscured the fact that the Bendix 
automobile starter drive was the company’s first 
major product. Bendix introduced the type of four- 
wheel brakes that over the years has been used on 
most makes of cars. Bendix also pioneered auto- 
motive power brakes and power steering. Our auto- 
motive business in 1959 totaled $114,300,000. 

A notable trend in Bendix’ recent history is the 
utilization of electronics in many of our major fields 
of activity. These range from automobile radios to 


aircraft and industrial communications and auto- 
matic flight controls . . . from electronic computers 
and data processing to numerical tape control 
systems for machine tools . . . and from transistors 
and ship-to-shore telephones to sonic cleaning and 
undersea sonar detection equipment. Approximately 
40% of Bendix products are electronic, including 
air defense radar which today guards 25 million 
square miles of the earth’s surface. 

Missile and space equipment accounted for 
$103,000,000 of our total business of $689,692,312 
in 1959. In addition to being the prime contractor 
for two important missiles, Talos and Eagle, we 
are also a supplier of components and sub-systems 





diversification as Bendix Aviation Corporation... 


our name to 


Corporation 


“3 PS as 














for most U. S. missiles. Bendix is likewise taking 
an active part in Project Mercury and in satellite 
communications. The first is the program to put a 
man into space. The second will mark a new era in 
communications by using a satellite in orbit as a 
relay station for global radio messages between 
earth stations and aircraft. 
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Bendix also has a growing and diversified nuclear 
program. Since 1949 we have operated the Kansas 
City Division for the Atomic Energy Commission. 
It is a large manufacturing organization employing 
7,500 people engaged in the atomic weapons pro- 
gram. We also supplied control mechanisms for 
nuclear submarines and nuclear industrial power 
plants, and we are playing a part in developing 
the newest U. S. atomic power plants for aircraft, 
missiles and space vehicles. 

Thus, as we drop “‘Aviation”’ from our corporate 
name, but not from our programs, we face a 
tomorrow where the range of our opportunities 
is broadening at a breathtaking rate. 


CO RPGR AT It Oe 


A thousand diversified products 
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> Stubbornness Blocks Merger—Pro 
posed merger of the IRE’s Professional 
ON BENDIX COMPONENTS Group on Aeronautical and Naviga 
tional Electronics (PGANE) and _ the 
Professional Group on Space Elec 
troni ind Telemetry (PGSET 
being blocked by a few members of the 
PGSET administrative committee, 
spite the fact that chairman C 
Hoeppner favors the merger 
PGANE administrative committe 
proved the merger several months 

D« spite PGSET’s — effort to 
PGANE “out of space,” the r 
National Aeronautical Electroni 
ference in Davton, ponsored 
PGANE, was dominated by report 


the subject, including technical session 














on space reconnaissance $3 tem man 
aging space systems, radio astronomy, 
interplanetary environment, electri 
pulsion and a forum on_ space 
troni Naecon even had one s¢ 


telemetr 


> USAF Molectronics Mecting—Air 

For plans to hold a symposium on 
t of molectronics and mi 
this fall, tentatively scheduled 


ONE-MINUTE SYNCHRO e wull Reptembor, Loettion sed Gem 
- ’ | 
date ha not vet been announced 
SYSTEM ACCURACY > WADD Consolidates Avionics—Un 
der recent reorganization, Wright Air 


Division w consolidat 
Avion Din n 
four laborator in a single building at 
Patterson AFB in Dayton. The 
ition will be Building No 
We ipons Guidat 


on the flig 





Electrical two-speed Autosyn* synchro feature -— 


m ACCURACY UNAFFECTED BY THERMAL AND MECHANICAL STRESS Wright 

m HIGH SIGNAL-TO-NULL RATIO new lo 

@ ELIMINATION OF GEAR ERROR FOUND IN MECHANICAL TWO- rm 
SPEED SYSTEM 


@ ADAPTABILITY TO GYRO PICKOFF 


Developed to meet need for accu- duces the normal signal pattern 
rate data transmission with maxi- of one cycle of output voltage 
mum system simplicity. Produces while the other produces eleven 
two electrical outputs from single cycles, for each rotation of the 
shaft, thereby eliminating inac- synchro shaft. Increase in accu- 
curacies of two-speed gear systen racy is very close to the 11-to-1 P 

; = : “wie ‘ ; > Improved Passive Communications 
as well as installation and main theoretical maximum, resulting in , 

rae “i s Satcllite—Scveral t hnique t 
tenance costs of additional unit a system error of 1 minute when f i 
; : proving e gall ~ spher 
The synchro contains two sepa- used back-to-back with similar 
. ; . 


rate sets of windings. One set] units REG. U. &. PAT 





ADDITIONAL CHARACTEPISTICS 
Input voltage (to rotor) 26 voits, 400 cycles, single phase 
200 ma max 


Input current 
2.5 watts max 


Input power 
Signal-to-null ratio 350:1 
Sensitivity (mv /degree) 3500 





For more detailed information on specific applications, write— loon e outer surface of th 
bal be dimpled and coated 


cau g a" S eoeam h a reflecting material while the space 
Eclipse-Pioneer Division “Gondix” Se area ne 
Teterboro, N. J <0 TD EA h stvrofoam and a special re- 


, , foam which would 
District Offices: Burbonk and San Francisco, Calif.; Seattle, Wash.; Dayton, Ohio; and Washington, D. C. 
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y. 
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MINIATURE time-temperature recorder for jet engines, developed by Avien, records tota 
time engine operates at excessive temperatures and number of such instances. ompl 


system weighs only 54 Ib., can be used with a variety of jet engines, company says 


Device Records Number. Time 
Of Turbojet Over-T'emperature 


Woodside, N. Y.—Miniaturized time- 


temperature recorder for jct engines, 


h not only totals the accumulated 


during which an engine has been 
d if CXCce ive 


ret d the 


temperatures, but 
number of instances 


tl occurred, has 


it over-temperature has 
en developed here by Avien, In 

The new recorder is a smaller, lighter 
nd more versatile version of the 
temperature recorder developed several 
ears ago by Avien for 
North American F-86D 
lectric J47-GE-17 and -33 engines 
AW Mar. 25, 1957. p. 93 Developed 
inder Wright Air Development Di 


time 


ise on the 


with General 


ion sponsorship, new recorder will be 
d on Northrop T-35 jet trainers 

I-xperience indicates that the number 
that a jet oper 
EXCESSIVE ratures as well 
sive tempera- 
both important 


instances 


d at 
the total time at exce 


engine 15 


te ' 
r¢ Th pe 


criteria in 
ctermining when an engine should b« 
ioved for maintenance or overhau 
Ihe new Avien system tabulates the 
such events and total time 
three 

temperature levels; for ex 
580C, 660C and 700K How 
levels can be tailored 


ur¢ Ve 


ire 
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iumber of 
mn engin ibove 


itferent 


5 operated it o1 

| 
np 
ip 


ippiication 
substituting transistors for vacuum 


Avien 


vstem weight by 


earlier model, 
ible to cut 


used in the 


bee n 
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ON OTHER BENDIX | 
COMPONENT PACKAGES 


| 
| 


BAROMETRIC ALTITUDE CONTROL 


Maintains aircraft altitude 
in automatic flight systems. 


This Eclipse-Pioneer pressure- 
sensing instrument helps maintain 
iircraft at a selected altitude in 
automatic flight. Sensing baro- 
metric altitude, it generates elec- 
trical control signals whenever the 
aircraft is displaced from the 
reference. These signals, propor- 
tional to the deviation, are power 
amplified and provide a_ control 
signal to restore correct altitude. 
Write for details. 


VERTICAL SENSOR 


indicates true vertical position- 
ing within +3 minutes of arc. 


Eclipse-Pioneer’s Verti- 
cal Sensor is a small 
(4%” high), lightweight 
instrument for highly 
accurate determination 
of vertical positioning. 
An iron pendulum is 
suspended in a tube of 
damping fluid. Two 
magnetic pickups, 90 
apart at the bottom of 
the tube, detect devia- 
tion from vertical by 
sensing movement of the pendulum 
from center. Output increases line- 
irly as the unit tilts from vertical, 
and cross coupling is minimal. Ask 
for further information. 


Manufacturers of 
GYROS * ROTATING COMPONENTS 
RADAR DEVICES + INSTRUMENTATION 
PACKAGED COMPONENTS 


Eclipse-Pioneer Division 


Teterboro, N. J. 














NEW AVIONIC 
PRODUCTS 





Components & Devices 


e Oscillator clock, Model OC-10, and 
slave clock, Model SC-10, are two ad- 
ditions to firm’s 1 me. digital modules 
Oscillator clock has crystal oscillator 
providing 1 mc. pulses and requires — 16 


v.d.c. +10%, 25 milliamps. Slave 
clock requires—l6v.d.c., +10‘ 6 
mils current. Computer Control Co., 
Inc.. 983 Concord St., Framingham, 
Mass 


© Small storage tube, Type K1938, is a 
2} in. diameter tube with maximum 
length of 914 in. from tube face to end 
of 14-pin conventional low-leakage base 
View gun is high current, low velocity 
type: writing speed up to 100,000 ips. 
and resolution of 50 lines/in. are pos- 
sible. 
erase 


Storage time is two minutes, 
time 50 milliseconds and bright- 
ness level is 3,000 ft.lamberts at 8 
kilovolts. Allen B. DuMont Labora- 
tories, Inc., 750 Bloomfield Ave., Clif- 
ton, N. J. 


e Socket, designed to use with and 
make possible removal of RCA micro 
module with same ease as replacing a 
tube, can be mounted on printed cir- 


cuit board and is only 94 mils high. 
Socket assures low contact resistance 
and will mate the 13 mil diameter lead 
wires of the micromodule, according 
to firm, Jettron Products, Inc., 56 Route 
10, Hanover, N. J 
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e D.C./D.C. Converter, Model PC 
1129, provides 0.1% regulation for 10% 
line change and 100% load change 
Nominal input to transistorized conver- 
ter is 28 v.d.c. and output is 150 v.d.c., 
zero to 250 milliamps. Dimensions are 
3.75x4.5x 3.75 in. Weight is 3.2 Ib 
Power Instruments Corp., 235 Oregon 


St., El Segundo, Calif 


> 
4 


rectifiers, line of JAN series 
made by double diffusion process, are 
available in hermetically sealed axial 
lead top hat design (1N538, 1N540 
and 1N547) and in in. stud design 
(1N253, IN254, IN255, 1N256). All 
units meet MIL-F-1 specs. Columbus 
Electronics Corp., 1010 Saw Mill River 
Rd., Yonkers, N. Y 


@ Silicon 


Test Equipment 


e Digital Timer, Model DET-420, may 
be used in computer systems needing 
precise elapsed timing intervals. This 
electronic timer has a maximum error 
of 100 microseconds over the time bas« 
error. Several intervals can be preset in 


and am 


the timer interval can be se- 
lected on special order. Unit 

115 v. 400 cps. single phase and 25 
v.d.c. Output is 26 v. at $ amp. maxi- 
mum current when not timing and 
during timing interval current drops to 
5 mils. Over-all dimensions are 3 x 34 x 
64 in. Bulova Research & Development 
Laboratories, Inc., 62-10 Woodside 


Ave : Woodside ryf N \ 


Te quirk s) 


Instruments 


e Digital tape recorders, Models DT 01 
through 03, are designed for airborne, 
shipboard and mobile applications. DI 
01 is write only, DT 02 1 
DT 03 is read/write model. The last 
named is capable of seven or eight 
tracks of read/write on 4 in. tape and is 
contained in 80-lb. package 
Adding an auxiliary printed card pack 
age allows expansion to 16 read/write 
tracks on 4 in. tape or 14 to 32 read 
write tracks on | in. tape. Dhifferent 
heads are available in various formats, 
including IBM 705 and 704. Operat 
ing speeds are adjustable from 4 to 45 


read only and 


i single 


ips. with less than 5 millisec. start-stop 
times. Speed control is maintained even 
during variations in aircraft power sup- 
ply. Shepherd Industries, Inc., 103 
Park Ave., Nutley, N. J 


¢ Cockpit printer is designed for burst 
communication to conserve the band- 
width of any radio transmission link or 
wire line and is capable of printing 
more than 30 characters/second on 

in. paper tape. The printer is 94 in. 
long with a self-contained paper supply 
and it fits into a standard 3 in. aircraft 
instrument case Ihe printer is de 
signed to sell for less than $500, accord- 
ing to the company, Potter Instrument 
Co., Sunnyside Blvd., Plainview, N. ] 


Microwave Components 

© Tunable oscillator cavity, Type 9127, 
is end tuned in 2.65 to 3.65 kmce. range 
(S band) and supplics 100 watts peak 
minimum over band (0.001 duty cycle, 
pulse, 1,500 volt 
Output mse time is less than 
Using GE type 7486 
tube, the oscillator weighs 7 oz., meas- 
ures | in. in diameter by 44 in. in 
length, not including brackets and out- 
put connector, has an output impedance 
of 50 ohms. Trak Electronics Co., 48 
Danbury Rd., Wilton, Conn 


one microsecond 
pulse) 
microsecend 


source, 144Q1B, op- 
erates in the 26.5 to 40 kmc. range 
ind can produce 18 db. above KTB 
Source for CW or pulse op- 
eration under typical adverse military 
has 45 mils operating 
filament volt 
2,000 
a., 


e Gas tube noise 


is suitable 


environment 
current, 6.3 v. a.c. or d.c 
volts 


South 


triggered by 


Marshall 


we and is 
Tucor, Inc 18 


Norwalk, Conn 
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General Motors pledges 


AC QUESTMANSHIP 
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AC Seeks and Solves the Significant—AC has earned an enviable reput 


with national defense projects such as AChiever inertial guidance 


to leadership in the international technological race. Utilizing scien 


development of significant new commercial products. / This, toc 


quest for new ideas, methods, components and systems... to pron 
navigation, control, detection and communication. In the commer 


communications systems, automotive controls and fuel controls f 
may even add such advanced projects as systems controls for ‘ 


Mr. B. H. Schwarze, AC Director of Commercial Engineering, ‘‘the pr 


to commercial products leads to diversified career opportunitie: 


selected staff... if you have a B.S., M.S. or Ph.D. in the electror 
cal fields, plus related experience. If you are a ‘‘seeker and solver 


ition for scientific accomplishment 
ystems. But AC is not limiting its goal 


tific ‘‘fallout,’’ AC is also increasing its 


AC QUESTMANSHIP: the scientific 
te AC's many projects in guidance, 
il field, AC is already producing 
r gas turbine engines. Some day they 
und effect vehicles.’’ According to 
per application of scientific ‘fallout’ 

You may qualify for our specially 

, scientific, electrical or mechani- 
write the Director ‘of Scientific and 


Professional Employment, Mr. Robert Allen, Oak Creek Plant, 7929 So. Howell Ave., Milwaukee, Wisc. 


cuipance [NaviGaTion Jcontrot JoetEcTION [| COMMUNICATIONS / AC SPARK PLUG The Electronics Division of General Motors 
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COMPLETE MODIFICATION 
and SERVICE FACILITY 





AiResearch Aviation Service performs all the design, engineering, fabrication and installation 
work to meet the cony on, modification, maintenance and overhaul requirements of any aircraft. 

Emp! g more than 600 of the most skilled and experienced engineers, technicians and crafts- 
men in the industry, the company’s facility includes more than 100,000 square feet of floor space 
all under one ro 


Combining the finest workmanship and materials, AiResearch has long enjoyed the reputation of 
being the country’s outstanding modification and service facility...its completely equipped shops 


' 


containing the most modern manufac turing, re pairing and te sting equipme nt available. 


CONVERSION— Hundreds of Boeing, Convair, RADIO, RADAR AND ELECTRONICS—FAA certified 
Douglas and Lockheed aircraft have been con- electronics engineers and licensed technicians 
verted into business aircraft, cargo-passenger perform engineering, design, installation, serv- 


carriers and luxury airliners. ice and repair work on all types of communica- 


MODIFICATION— Custom interiors, soundproofing, 
radar, radio, autopilot, instrumentation, paint- MAINTENANCE AND OVERHAUL—Skilled A & E 


ing, maintenance, accessory power...every type mechanics employ the most modern equipment 


tion, navigation and radar equipment for aircraft. 


of airframe, cabin interior, engine and system and are qualified to achieve FAA certification of 
modification is performed by experienced engi- aircraft as well as provide 100 hour mainte- 
neers and licensed technicians. nance to major overhauls. 

CUSTOM INTERIORS oper ially designed, fabric ited TURN-AROUND SERVICE Fast. efficient service is 
and installed by our engineering specialists and performed by trained men who refuel, oil, 
interior stylists, custom interiors include new unload, clean, make minor repairs and inspect 
windows, doors, lighting systems, galleys, lava- 


lra 


; your airplane for immediate departure, 
tories, soundproofing, drapes, carpeting, office 
units, custom furniture and lounges for business You are welcome to inspect our facilities 


aircraft and the world’s leading airlines. at any time. 


* Grumman Gulfstreams undergoing extensive con pletion 


pr wram at 1iRe ear f for f f no rp rienced 


CORPORATION 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif, * Telephone: ORegon 8-6161 
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CONVAIR TB-58 ject bomber trainer makes first flight without carrying external stores px 


View above is just after takeoff. 


TB-58 Trainer Makes Initial Test Flight 


Ft. Worth, Tex.—lirst of four Mach Hustler squadron pilots t 
Convair TB-58A trainer versions of — their proficiency for virtually am 
Hustler bomber has made its first tional bomber mission, includ 

ght here, achieving programed Mach _ refueling techniques and pro 

52 speed at 44,000 ft. Flight crew dropping the external pod 

Val Prahl, pilot, Earl Guthrie and livery of initial TB-58A_ t 

r ¢ late 

'B-5SA_ program utilizes air 
lanes initially built here for the B-58 window area providing improves 
t program. The TB-58A will provide visibility. Second station also h 
transition training and enable tactical in. x 24-in 


cheduled for early Jul 
Major external difference 


‘ 


werhead canop\ 


INCREASED window area is pointed up in this ground view. Overhead canopy has bee 


Instructor or check pilot is located in 
the second station, seated tandem be- 
hind the TB-58A pilot and has a dupli- 

ite set of flight controls and instru- 
nents. Instructors’ seat is § in. higher 
than the pilot’s and is offset 10 in. to 
the nght. The TB-58A’s third station 
has provision for carrying another pilot, 
vho may change seats with the instruc- 
tor to take the controls during pro- 
ficiency checks. 


ovided for the second station. 
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juicker damping response than is p 
ible from the slab tail, Aviatio: 
Week was told. The aircraft 
stabilization 


cicvators 


alr id 
mas VaWw 

New 

wp to cool the rcal fuselage 
vhich bordered on 300C following in 
orporation of afterburning. Engines are 
\rmstrong Sapphire Mk. VII 
Rs which 11,000 Ib. stati 
thrust without afterburner. Afterburner 
employed at heights below 20,000 


item on the fuselage is an au 


tructure 


] 
Sidde C' 


develop 


» not 
tt. ‘Two-position nozzle is actuated 
[2 pneumatic working 


“tal The additional thrust does not 


rams on 


nereasc maximum speed, be 
of increased drag 
naintain speed at higher altitudes 
About 140 modifications are involv 
Ih Cue h 1ITCT 
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turned to the Glo 


cruising 
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line basis. All 
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| landing tem was made 


USS Antietam 
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Positive Mechanically Locked Stem 





Flush Fracture (No Stem Trimming) 





Strong Clinch 
Wide Grip Range 








Positive Hole Fill 








The Cherrylock* 2000” Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet . . . proven high 
sheet clamp-up with no stem 
trimming (fractures flush on in- 
stallation), uniform head seat- 
ing, complete hole-fill, wide grip 
range, and positive mechani- 
cally locked stem. 

Fast, economical, easy in- 
stallation (with no stem trim- 
ming) is available with Cherry- 
lock rivets, using existing 
Cherry installation guns. You 
get better fastening at lower 
installed cost. 


One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 


A-286 Stainless Steel— 
Monel—Aluminum 


For technical data on the 
new Cherrylock ‘*2000”’ Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


ent Pending 


CHERRY RIVET DIVISION 
SANTA ANA, CALIFORNIA, 7 T 


‘Townsend Company 
ESTABLISHED 1816 © NEW BRIGHTON, PA 


In Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 
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X-15 Tests Center On 
. 
Stability Augmentation 

Edwards AFB, Calif.—Successful 
flight to study characteristics of stability 
and control and also of the rocket engine 
propellant system at burnout at less 
than lg was accomplished by Maj 
Robert M. White, USAF, during the 
fifth powered flight test of the North 
American X-15 No. 1 aircraft here 

Maj. White, making his second flight 
in the X-15, was launched from the 
Bocing B-52A Stratofortress at 45,000 
ft. and climbed to 60,000 ft., where he 
pushed over to attain “something less 
than lg.” 

After propellant burnout Maj. White 
turned toward Edwards AFB, climbed 
and turned off the aircraft's stability 
augmentation system to study the X-15 
handling characteristics 

Characteristics of — the lirplane’s 
normal and_ sidestick controls wer 
studied with stability augmentation ac 
tive and inactive. Maj. White reported 

me minor difficulty with the roll 
damper system which made the airplane 
laterally more sensitive than normal 

At the conclusion of the flight, Maj; 
White glided into Edwards AFB and at 
600-900 ft. unsuccessfully attempted to 
jettison the airplane’s ventral fin in 
preparation for landing. The fin failed 
to jettison properly on actuation of 

inding gear down controls, during the 
flarcout but landing was accomplished 

The X-15 will now move into an 
other phas of its flight test program 
to study longer-ramge operation in the 

h-to-landing program Attempts 
made to convert some of the 


| 


that has been usec ip in turn 


flicht to extend th 


wering capabiliti 


rovide minu 
1 flight than the pre 
ipproximately 10 
been available on the basis 
urplane to maintain 
) yf le 
X-15 has been a epted 
nd turned over to the Na 
naut ind Space Admini 
Ihe No. 2 airplane should 
North American Aviation 
f p ‘ram thi month. prior to 
ing turned over to USAT The No. 3 
plane is being readied for installation 
the 57,000-Ib.-thrust Reaction Mo 
XLR-99 rocket motor next month 
XLR-99 has now completed flight 
rating tests necessary prior to installa- 
tion in the X-] 
l'irst two X-15s have each been flying 
with i Reaction Motor XLR-1] 
16,000-lb.-thrust engine 
Scott Crossfield, North American test 
pilot, is scheduled to make the first 
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| Bearing 
“SIX Packs” Anchor 
Sikorsky S-58 
Rotor Blades! 


A tandem set of six 
Fafnir Wi Type coun- 
terbored ball bearings 
plus a duplex pair 
absorb unusual thrust 
loads in S-58 main 
rotor blade retention 
section. At left: Fafnir 
Y-PWI Series Duplex 
Helicopter Bearings 














levelopment of the S-58, Fafnir 

worked closely with Sikorsky on 
equirements. The blade retention 
presented especially interesting 





. 
@eY 


ire load encountered in pitch 
f the rotating blades (the “wings” 
helicopter) falls on the ball bearings 
he blade retention section. Smooth 
eous response is a must — since 
h is what steers the aircraft. The 
\ tandem set of six Fafnir coun- 
bearings, plus a duplex pair, in 
rotor section and a tandem set of 

r bearings in the tail rotor. 
r ball bearings are also used in the 
e shaft, main shaft, and other 
ocations. Job-right applications 
these have helped establish Fafnir 
ng supplier of ball bearings for 
et engines, and accessories. For 
problems you may have, write 
r Bearing Company, New Britain, 


; 
i 


Sikorsky S-58 Helicopter airlifts ton-and-a half Pg FA a YW i re 
- 


cement hopper in power line construction project > x 
> BALL BEARINGS 
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SOMETHING NEW 
IN A SUITCASE... 


...Complete transistorized 
EECO Digital System Breadboard 


Designers who want to go places fast systemswise can be sure 
of getting there on time with an EECO suitcase. It's packed 
with a complete and integrated breadboarding system de- 
signed around mutually compatible EECO T-Series Germanium 
circuit modules, N-Series transistorized decades, and R-Series 
Minisig® sensitive indicators 

Standard 19” amateur-notched panels have the necessary 
permanent wiring to accommodate any standard EECO Ger- 
manium circuit module, and all other circuit interconnections 
are made by patch cords or plugs, with unique, prepunched 
circuit cards to guide you. No soldering is required, and experi 
mental arrangements of T-Series circuits can be quickly patched 
up, changed, or taken down without waste of time or materials 


Bottom half of breadboard 
compactly laid out 

ecessary T-Series 

$, circuit cards 


and mpatibie 


EECO T-Series breadboard equipment is available in both suit- 
case and rack-mounted types. Breadboard Kits of any degree 
of complexity can be built up in stages, according to the 
specific panels and number of circuits incorporated. Compat 
ible interconnections between racks or suitcases further enable 
the designer to expand the equipment into a complete systems 
development console. Compatible solid-state, convection-cooled 
power supplies are also available in two different models 
ZA-720 is a dual 12-volt, 5-amp supply: ZA-721 is a 12-voit, 
l-amp plug-in power supply 


FEATURES 

@ Permits rapid formulation of digital electrical systems. 

@ System may be operated slowly to permit inspection of 
its mode of operation, or over-speed to indicate 
system derating. 
Operation may be analyzed with a minimum of test 
equipment. 
Provides a means for rapidly building and testing 
alternate ways of formulating a system. 
Minimizes wiring errors and the inclusion of defective parts. 
Circuit cards provide a means for rapidly visualizing 
the system, and facilitate drawing a circuit diagram. 
Circuit cards enable the designer to determine the 
elements involved, as well as the cost of the system. 


17 | hy na deta led 
lity of the EECO T-Series Bread- 
at f desired 


nd a demonst 


ENGINEERED 
irctroncs J ENGINEERED ELECTRONICS COMPANY 





"7 ‘1441 East Chestnut Avenue - Santa Ana, Calif. 


Circuit cards are selected 
according to the system it is 
desired to breadboard and 
placed on the panel in align 
ment with the jack pattern 
Corresponding T-Series circuit 
modules are plugged in above 
each card 
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Circuit interconnections are 
made by patching through 
holes in the circuit cards 
Resulting pattern of symbol 
cards and patch cords shows a 
schematic and bill of materials 
for the system, once it is 
checked out 








TAC Design Slowdown 


Washington—Air Force project for de- 
velopment of a new tactical low-level at- 
tack aircraft has been slowed at Pentagon 
levels, largely because of Air Staff in- 
sistence that additional operational data 
be gathered on such an aircraft. Appar 
ently no decision will be made on the 
project before the end of the fiscal year 

l'actical Air Command also is re 
portedly not completely happy with the 
two designs proposed by Wright Air 
Development Division in its develop 
ment plan for the aircraft, which is to 
have sea-level supersonic attack capability 
and be designed to take off within 3,000 
ft. (AW Mar. 14, p. 29). 

Final decision to develop the new 
aircraft will not be made until it has 
been approved by the Air Force Weap 
ons Board 
being delayed until TAC headquarters 
approves a design and Air Staff planning 


Review by this group is 


groups have prepared a more detailed 
outline of operational capabilities to 


complement the mass of technical data 





available on the proposed aircraft 











flight witl e XLR-99 power dN 
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lane will be turned 


he n both Ne ind N 


be equipped with the | 


i CX pe ted that 
all be ICTIVC with 
thrust engin 
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gram Cal | 


veloping da 
speeds up to 2,000 mph. and altitud 
of 130,000 ft. using the X-15s powered 
with the interim‘engine. NASA project 
pilot Joseph A. Walker and Maj. Whit« 
will develop the X-15's flight envelope 
expansion during this program to estab 
lish speed and altitude parameters, a 
cording to D. FE. Beeler, assistant direc 
tor, NASA Flight Research Center 

Other members of the pilot 
used in this joint X-15 research pro 
gram will be Lt. Cdr. Forrest § Peter 
sen, USN, John B. McKay and Neil A 
Armstrong of NASA and Capt. Robert 
A. Rushworth, USAT 

When the XLR-99 engine b ne 
operational, Walker and White will 
continue a buildup from the previous 
program in the speed-altitude envelope 
With the performance « ipability of the 
regions of high tempera 
tures and extreme altitude will be pos 
sible and ballistic type flights with r 
entry maneuvers will be explored in 
correlated steps, Beeler pointed out 

Before attempting to reach a new 
altitude on a_ ballistic-type flight, the 
X-15 will be flown at fairly level paths 
at speed expected to be encountered 
on returning from the altitude mission. 


! 
Beeler said this will provide informa- 


new cnginec, 
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STATIC INVERTER~—The Tapco inverter employs special logic and 
power circuitry which generates the three-phase output shown in 
the photograph at left. This technique of “synchronous switching”* 
provides an output which is essentially devoid of 3rd and Sth 
harmonics and their multiples as well as all even harmonics. Although 
the resultant wave form can be used unfiltered in many applications, 
a total harmonic distortion of less than 5% can be obtained with 
a filter that is appreciably smaller and lighter than would be required 
to filter a square wave. Special controlled rectifier output circuitry 
provides both efficient tage regulation and short circuit protection. 
Switched mode operation throughout insures maximum efficiency 
as well as minimum size and weight. * Patent applied for 


PERFORMANCE DATA — Input Voltage d.c.: 18-31 vdc. Output Voltage 
3-phase: 115 vac = 1%, WYE DELTA connected. Output Power: 500 VA. 
Power Factor: Unrestrict Output Frequency: 400 cps + 0.02% standard 
+ 0.0001% where required. Distortion: Less than 5%. Maximum ambient at 
full load: 125°C. Wave Form: Sine wave. Short Circuit Protection: Limits to 
300% rated current. Efficiency Full Load: 85% . ENVIRONMENTAL DATA 
Vibration: 10g through 3 s. Shock: 40g. Acceleration: 12g for 5 minutes. 
Temperature: -55°C to C. PHYSICAL DATA—Envelope Dimensions 
Including Fins: 4.5" x 9” x Weight: 25 Ib. 


eS a eee ee VOLTAGE REGULATOR - This regulator utilizes a pair of silicon 
controlled rectifiers in a full-wave, buck-boost configuration. By 
means of a fast response magnetic amplifier, this circuit simultane- 
ously provides efficient voltage regulation, transient elimination, and 
short circuit protection. A stable internal d.c. reference in conjunc- 
tion with the magnetic amplifier provides the necessary control to 
maintain an output voltage constant to within + 0.7%. Efficiency 
of over 90% is obtained with d.c. input voltage variations as high 
as 22 to 30 vde. 


INVERTER 
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STATIC 


PERFORMANCE DAT A Voltage Regulation (Under worst combination 

of load, environment, iny wer): £0.7%. Input Voltage d.c.: 22-30 vdc 

: Output Voltage d.c.: 2 7 Input Voltage a.c.: 1iSv =5%, 2000 cps 

T f Ef Output Power: 3 watts. Output Ripple: 15 mv peak to peak. Effi- 
} ciency Full Load: 90 Transient Protection: Will absorb up to 46 volts peak 
+ ut the d.c. input terminals. Short Circuit Protection: Current limited to 300% 
¢ We rated current. Output Impendance: .02 ohms d.c., 2 ohms 10 cps to 40 kc. 
> 
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OF EFFICIENCY 


gREGULATION | eae ENVIRONMENTAL DATA-—Vibration: 10g through 3000 cps. Shock: 40g. 
Acceleration: 12g for 5 minu Temperature: -65°F to + 165°F. PHYSICAL 
4 DATA — Size: 3" x 4” x 6". Weight: 5.3 Ibs. 
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TAPCO GROUP 


TRW . Thompson Ramo Wooldridge Inc. 


ie fc ae ee CLEVELAND 17, OHIO 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE 
ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 








English Electric Lightnings Undergo Tests 


Two English Electric P.1B Lightning jet fighters, part of a group of 20 preproduction 
aircraft, undergo assessment flights by Air Fighting Development Squadron of the Royal 
Air Force's Central Fighter Establishment. All-weather fighter has exceeded Mach 2 
speeds, powered by two Rolls-Royce Avon turbojets. Missile armament is two Firestreaks 


tion on critical temperature, stability successive flights progressing in half 


and control at speed before attempting Mach number increments until signifi 
the more difficult re-entry maneuver cant or critical levels of aerodynamic 
from a ballistic trajectory heating occur. This is expected to show 

Initial flight tests will be made in up near Mach 4.5 or 5, Beeler noted 
the neighborhood of 90,000 ft., wit! If it can be shown that. heating and 








thermostructural properties can be safely 
and reliably predicted, the program will 
proceed in increasing speed, to obtain 
stability and control data through the 
lift coefiicient range for non-critical 
conditions of aerodynamic flight 

Vhe program will then be directed to 
obtaining design altitude test flights 

Should thermal analysis turn out to 
be very difficult or time-consuming, low 
speed altitude buildups will be initiated 

ilternated with speed flights. If 
thermal limits are attained before reach- 
ing maximum speed capabilities, lti- 
tude profiles will be designed within 
these limits 

(The X-15 design speed with the 
XLR-99 engine is about 4,000 mph 
and altitude approximately 50 mi., 
Beeler said, with temperature capability 
of withstanding up to 1,200F, which is 
what NASA expects to encounter on a 
re-entry maneuver from %0-m) ith 
tudes 

Beeler emphasized that although the 
X-15 has been unofficially credited with 
1 100-mi. altitude capability, NASA 
now has no program for any specifi 
heights above 50 mi.—one of the put 
poses of X-15 flight studies will be to 
cc how much higher it can be safely 


oper ited 


Whittaker products are in use on every type of commer Whittaker Controls’ planned reliability goes beyond 
cial and military aircraft in the broad spectrum of air the advanced design, exhaustive environmental testing 
transportation and exacting quality control. It includes a “cycle-order”’ 

The largest jet airliners down to the smallest private procurement program, resulting in substantial cost sav- 
airplanes, depend upon the planned reliability that is the ings for customers; off-the-shelf emergency stocks avail- 
designed-in, built-in quality of every valve and fluid able in New York and Los Angeles, and Field Engineers 


control system that bears the famous Whittaker name in Nationwide offices 


e Write for your copy of the Whittaker Controls engineering. testing and production Capabilities Brochure, 


SINCE 1942, WHITTAKER CONTROLS HAS BUILT OVER 2,000,000 CONTROL DEVICES! 
Advanced concepts now being planned at Whittaker Controls present unusual and 
challenging opportunities for qualified engineers. Why not inquire now? 
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Fokker Probes F-27 
License in Britain 

London—lokker is interested in hav 
ing the | Friendship 
transport built under license in Britain 


\ cTiK 


British aircraft manufacturers has 


turboprop 


of demonstration flights for 
been 
held, and the idea has been put to 
Minister of Aviation Dunean Sands 
ilthough no firm discussions have vet 
been he Id 

lokker's interest in U. K production 
from the difficulty of breaking 
into a British market already covered 
by the Handley Page Dart Herald and 
the Avro 748. The Dutch company feels 
that local manufacture would help its 
chances of sales to British independent 
which has requirements for an 


stem 


airling 
estimated minimum of 50 aircraft for 


inter-citv and cross-channel service 
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Space Vekicle Svstems.” Th 

ries, including such topi 
ion, flight 
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period from the Department 
Communication, University | 
University of California, | 

+ Ihe series 
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WHITTAKER CONTROLS Division of 


915 North Citrus Avenue 


WHITTAKER CONTROLS 


Los Angeles 38, California 
Phone: HOIlywood 4-018] i 


“Time-Proven Reliability in Fuel, Pneumatic and Hydraulic Fluid Controls and Systems 


FIELD ENGINEERING OFFICES: 


ATLANTA: 3272 Peachtree Road, N.E., Atlanta 5, Georgie « Phone: CEdar 3-5291 

DAYTON Talbott Bidg., Suite 313, 131 North Ludiow Street, Dayton 2, Ohio - Phone: BAidwin 2-559 
NEW YORK 600 Old Country Road, Suite 327. Garden City. L. |.. New York « Phone: Ploneer 1-444 

RENTON: Professional Bidg., 830 Riverside Rd. North, Renton, Wash. - Phone: BAidwin 6-0650 

WICHITA: 6427 East Kellogg Street, Wichita 1, Kansas - Phone: MUrray 2-0332 
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WHITTAKER CONTROLS: Designs 
and produces fluid control systems, 
subsystems and components for 
military and commercial! aircraft 
and missiles. 





NARMCO INDUSTRIES: Specializ- 
ing in research and manufacturing 
in the field of lightweight, high- 
strength structural components and 
materials for a variety of Military 
and industrial applications. 


WHITTAKER GYRO: Leading de- 
signer and manufacturer of preci- 
sion gyroscopes, accelerometers, 
guidance and control systems. 


MONROVIA AVIATION: Producers 
of precision aircraft structural as- 
semblies and able air condition- 
ing units for ground support. 


< 
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TELECOMPUTING SERVICES, INC.: 
Specialists in data processing and 
data systems engineering. 


on 





ELECTRONIC SYSTEMS: Specialists 
in systems management, and in the 
design and manufacture of complex 
electronic and nucieonic equipment 
for Government and industry. 


DATA INSTRUMENTS: Leading de- 
signer and producer of data reduc- 
tion systems, industrial control and 
ground support equipment. 


+e) 
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COOK BATTERIES: Designers and 
manufacturers of automatically and 
manually activated silver zinc bat- 
teries for missile applications. 


ELECTRONIC COMPONENTS: De- 
signers and producers of micro- 
miniature relays, sub-miniature 
ceramic capacitors, magnetic ampli- 
fiers, transformers and delay lines, 


PHOENIX ENGINEERING: Manufac- 
turer and assembler of precision 
machined missile, aircraft and elec- 
tronic parts. 





TELECOMPUTING 
CORPORATION 


Los Angeles, California 


Telecomputing Corporation is a unique combina- 
tion of carefully integrated organizations. It is 
staffed with scientific talent of rare ability, designed 
for the purpose of managing entire Space Technol- 
ogy and Weapon System Projects. Telecomputing 
is developing advanced concepts in industrial and 
military control systems, 












BUSINESS FLYING 


DORNIER’S second prototype Do-28 is powered by two Lycoming O-540-A1A engines rated at 255 hp. each 


s 
at 2,575 tpm 


Dornier Raises Do-28 STOL Performance 


By Edith Walford 


Hanover, Germany—Increased power 
and wing area are features of Dornier’s 
second prototype Do-28, shown f 
first time at the air show her 
month 
it, twin-engine STOI 
made its first flight on Mar. 20 
was flight-tested t D , 


h-Neuauling ai | 


g field bef 


I he SIXN-SC 
plan 


ind 


Mun 


Hanover German 
with 


ing introduced at 

First prototype Do-28, powered 
two 180-hp 
imnounced during last year’s Hanover 
(AW June 1, 1959, p. 83) and 
subsequently demonstrated at the 1959 
Paris air show. Since then, Dornict 
has improved the plane’s STO! 
ppwer 
ncreases. Secon prototype 
Lycoming O-540:AIA engines 


Lycoming engin wa 


how 


char 
ind wing 
has tw 


rated if 


teristics by 





Cruising speed (average gross weight at 7 
at 6.000 ft. INA 
at 60% power at 6,000 ft. INA 
Maximum speed at sea level 
Stalling speed at rated power, flaps 45 deg 
at idling power, flaps 45 deg 
Rate of climb with 5,130 Ib. gros 


Service ceiling with 4,970 Ib. gross 


Range without reserves at zero wind 
at 6.000 ft 
at 75% power at 6,000 ft 
Endurance at 45° 
Takeoff distance with 5,130 gross 


Distance to clear 50 ft 


powe T 


weight 


Distance from 50 ft. 
Note: 
with the 


with 


Dornier- Werke 
manufacturers stress, 
flight performance. 





Do-28 Performance 


5% power 


; weight 0-3.000 ft 2.4 


weight 


Absolute ceiling with 4,970 Ib. gross weight 
it 60°07 


wind 8 kt.; running distance 


Landing distance at 4,700 Ib. gross weight, zero wind 


The above performance figures are the results of flight tests conducted by 
Do-28 in certain conditions 


individual 


mph 
mph 

17 mph 
34 mph 
44 mph 
min 
0.6.000 ft 5 
09.000 ft 9 
20.500 ft 

22.000 ft 


minh 


min 


pOwe;r, 

660 

745 stat.mi 
5.45 he 
440) ft 
790 ft 
355 ft 


420 ft 


stat.mi 


iw > iH ‘ 
Figures will vary, th 


aircraft and various factors affecting 








hp each at 2,575 rpm Thev are 
mounted on short stub wings attached 
to the fuselage, one on either side of the 
cockpit, and ar¢ two-blade, 
ill-metal Hartzell H¢ 
peed propeller 
Ihe aircraft is 
single-engine Do-27 
the same plane except for its 
addition, by in 
section in cach of the 


driven by 
S2XC constant 
: continuation of the 
scries and basically 
twin-cn 
gine powerplant. In 
g a middlk 

ngs, total span has now been increased 

> ft. 14 in. to 46.4 ft 

Price of the standard model is ap 
$48.750 (DM 195.000). the 


is priced at about $28, 


rting 


} 
proximately 
| 


tandard Do-27 


sf} 


Taxi Plane 
The Do-28 is 
» market both at home 
particularh 


uimed at the business 
ind abroad, 
at the growing number 
running charter, ti 
kind or another 
this kind, 


Mannheim 


Md od 


mpani in OF 

ir t crvices of one 

One German company of 
Deutsche Taxiflug GmbH 
lished last vear, has done g 

» far with a fleet of Do 27s, 

ww planning to extend its serv- 

rcraft that have 

ling and longer range. Taxi 

veral Do-28s for de 

following deliver 


‘5 type i 


ordered s 
summer 
five production models to 
VS 1 South African car 

design attention has been 
to making the Do-28 suitable for 

is well as to im- 


ide range of uses 
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creasing the safety margin to the max- 
imum possible. 

Standard Do-28 configuration ac- 
commodates six passengers including 
the pilot: two side-by-side in the cock- 
pit and the remaining four in the cabin 
behind. In addition, the aircraft is 
ivailable with several different interior 
layouts according to its intended pur- 
pose, 


Cargo Space 


For example, for the transport of 
small freight the cabin seats can be re- 
moved to provide space for about 106 
cu. ft. of cargo. An 1,100-Ib. load can 
thus be carried over a distance of some 
323 mi 

If the load weighs less, fuel intake De-28’s engines have two-blade, all-metal Hartzell HC/82XC constant speed propellers. 
ind therefore range can be increased ac- , 
cording} 

Due to the Do-28’s good takeoff and 
landing characteristics, it is also suit- 
ible as an ambulance or rescue plane 
ind no major adjustments are required 
for either of these two duties. The 
‘cats in the cabin are simply removed 
ind replaced by two stretchers and the 
inedical attendant sits next to the pilot 
in the coc kpit 

Useful load of most of the Do-28 con- 
figurations varies between 1,598 and 
1.653 Ib. Service ceiling is 20,500 ft 
vhich makes it well suited for duty in 





Do-28 Specifications 
Dimensions 

Wing span 46.4 ft. 
Length 29.6 ft. 
Height without propeller 10.4 ft. 
Wheel track 10.5 ft. 
Wing area 262.3 sq.ft. 
Cabin length including 





cockpit and baggage compart- 
ment 11.5 ft. | 


‘ 


Cabin length without 1 


baggage compartment 10.1 ft. | i = 
: => 


Space for freight 6.55 x 3.4 ft. if 4 
Cabin width 4.3 ft. ams 
Cabin height 4.6 ft. | 
Size of cabin door 31.5 in. 
Size of cockpit door 35.4 in. 
Size of baggage 


+ 
; 


le 
7 








compartment door 20.6 in. 
Size of baggage 

compartment. 16.5 x 39.4 x 22.4 in. 
Baggage compartment 

capacity 8.5 cu.ft. 
Wing loading 

at 5,130 Ib. gross weight. 19.5 psf. 
Power loading 

at 5,130 Ib. gross 

weight 10.3 Ib./hp. 
Weights 

Empty weight including 





instruments, lights, heating sys- 

tem and full cabin equip. 

ment 3,610 Ib. 
Useful load 1,520 Ib. 
Maximum gross weight 5,130 Ib. 











THREE-VIEW shows rectang ill-metal wing with constant airfoil section. 
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:$ ner hg AT 
Lf Shy 
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WHAT WAS SINGER DOING AT FORT HUACHUCA? At this important electronic proving ground of the 
U. S. Army Signal Corps, Singer supplied lightweight high resolution infrared equipment capable of installation 
ives of the Singer Military Products Division work closely with 


t 


in all airborne vehicles. Representat 


engineering and development teams of defense establishments throughout the country. A division of The 


Singer Manufacturing Comapny, SMPD is composed of Singer-Bridgeport, Dieh] Manufacturing 


Company and HRB-Singer. 


A comprehensive brochure for the asking. 


lescribing SMPD engineering an l production facilities is y 3 / 


SiIncEeR® 


SINGER MILITARY PRODUCTS DIVISION 


The Singer Manufacturing Company 149 Broadway, New York 6, N.Y, 


SINGER-BRIDGEPORT + DIEHL * HRB-SINGER 


NGER MANUFACTURING COM 





mountainous regions. Range is 745 
mi. when cruising at a speed of 152 
mph. and at an altitude of 6,500 ft. 
Maximum takeoff weight is 5,137 Ib 

Rear fuselage is designed as a mono 
coque structure, the fuselage center 
section as a four-stringer open frame 
and stringer structure giving the fuse- 
lage sides very large cutouts. Fuselage 
nose is a plastic shell. The stub wings 
forming the engine and landing gear 
bolted to frames of the 
shell and can be dis- 


support are 
lower fuselage 
mounted 
here is a large upward-opening and 
icttisonable crew door on either side 
f the fuselage and the cabin has a 
wide, transparent door, also opening 
upward. Windshield dorsal 
w allow ind 
passengers good, all-round visibility. 
Useful cabin area is approximately 88 
cu. ft 
Dimensions of the loading door open 
ng are 41.3 x 


The baggage 


and large 


Plexiglas window both crew 


31.5 in 

behind 
accommodate a load of 
cu. ft. It is accessible from out 
side and can be locked. For small hand 
baggage, space is provided immediately 
behind the rear cabin seats 


compartment 
the cabin can 
17.¢ 


Wing Design 


The rectangular main wing is an all- 
metal design with a constant airfoil sec 
tion over the entire span. The center 
section of the three-piece wing is bolted 
to the fuselage, the outer sections to 
the center section 

Leading edge with a fixed slat is at- 
tached to the front spar of the sheet 
metal torsion box; the trailing edge 
structure is attached to the aft spar 
The leading edge slat extends uninter- 
ruptedly across the full span and is con- 
structed in several sections to facilitate 
maintenance and repairs. For the same 
cason the wing tips are attached to the 
vings by detachable bolt connections 

Wing flaps and ailerons are designed 
is double-slotted, fabric-covered sur 
faces. They are hinged onto a fixed axis 
within the airfoil contour and therefore 
easily actuated, Ailerons are statically 
ind dynamically balanced 

Vertical fin and horizontal stabilizer 
ire shect-planked, all-metal structure 
The fabric-covered rudder and clevator 
ire aerodynamically balanced and de- 
tachable. The horizontal stabilizer, ad- 
justable in flight 
dismounted without removing the hori- 
zontal fin 


can be mounted or 


Flight Controls 
All controls 


ire operated by a conven- 
tional cable and pushrod system. If re 
quired, the aircraft can easily and 
quickly be fitted with dual controls 
l'rim wheel for setting the horizontal 
tabilizer is located between the two 
forward seats. A rudder trim control is 
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Tempo II, On Mark Marksmen B-26 Conversions 


, 10-passenger executive transport (above) is cur- 

ertification tests at Miami, Fla. The aircraft 
107) is manufactured by L. B. Smith Aircraft Corp. Below is the pres- 
built by On Mark Engineering Co., Van Nuys, Calif. 
Marksman carries 7-8 passengers, ph t and copilot, and will make its first flight in 
June. Basic price is $257,430; range with reserves. Remanufactured fuselage 

spar installed, DC-7 type cabin windows and 
npressurized Marketeer conversion. 


Pressurized Tempo II B-26 conversi: 

rently undergoing Federal Aviation Ag 
(AW Mar. 14, p 
surized Marksman conversion, 
1.200 mi 
has side entrance air-stair door with 


walk-in toilet facilities. Firm also builds 


ilso provided and can be operated f the fuel carried amounts to 128.4 gal. 
the pilot’s seat in the case of (he twin powerplants are elastically 
engine flight. The wing flap 1ounted on tubular engine bearers at- 
ited by a gated level located tached to the firewall at four points. 
two forward seats. ‘|| Ihe engine cowling consists of four 
inels; the two side panels are fitted 
ith quick-release fasteners. The upper 
nd lower panels are detachable by un- 
Iting 
Air from the carburetor is ducted to 
engine through a filter which can 
ily be replaced. Air can be heated by 
passing along the exhaust tubes 


in front of the 
can be deflected by various interm 
settings up to 45 deg 


t 5 


Landing Gear 

The fixed landing 
the stub wings consist ‘ th 
levered oleo | provided with 
wheels are 


faired. Wh 


root pedals 


lined fairing. ‘Vhe 
ot eo Heating and Ventilation 
(he plane is fitted with a cabin air- 
nditioning system. Air is heated in 
in airwheel it exchangers by both engines and 
spring strut and automatic cent irm or cold air can also be blown by 
For towing or tying down, the t nozzle in the cockpit against the wind- 
bar of the tail wheel axle is fitt hield to prevent misting 
two different attachments Most of the flight and engine instru- 
I'wo twin main tanks contain 1ents are pneumatic, but electrical in- 
of fuel each; two auxiliary tanks truments can be fitted as optional 


tain 13.2 gal. of fuel each, so that xtras 


ockpit 


Ihe tail assembly wheel « 


wiveling 360 d« 
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AMERICA 


AlplLINES 


ae 1s 


Eastern Stainless meets deadline 
on rework job at Douglas Aircraft 


Planes were flown to the Douglas plant where 


floor beams 


passenger floors and lightweight 
were entirely replaced with new rugged structure 
to withstand heavy cargo loads. On each plane, 
both passenger door openings were enlarged to 
form cargo doors. Part of this assembly-line 
operation involved Type 347 stainless steel which 
Douglas needed in a hurry. Eastern was asked 
to supply the required stainless on a rush basis. 
Given top priority at Eastern Stainless, the 
order arrived at Douglas within the allotted time 
enabling the project to proceed on schedule. 
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This is another example of the importance of 
stainless steel to West Coast companies—and 
the service Eastern Stainless offers the aircraft, 
missiles and rocket industry in that area. If your 
problem is one of tonnages, time or technical 
advice, talk to Eastern Stainless (or one of their 
good West Coast Distributors). 


<> EASTERN 
STAINLESS STEEL 


. ~’ 
BALTIMORE 3, MARYLAND 








PRIVATE LINES Civil Aircraft, Engine Shipments 


Shipments by Plants Manufacturing Complete Civilian Aircraft and Engines 
for Civilian Aircraft 





Twente Flying Syndicate has been 
formed by a number of large and 
medium-size Netherlands companies, paesemen for 
mostly textile mills, as a cooperative 1960 1960 
which will own and operate small busi 
ness aircraft for joint use of personnel Complete aircraft, total airframe weight (Pounds) 
of these concerns. A six-passenger dé 
Havilland Dove has been purchased to By weight of plane: 

‘tart the operation and plans are to Under 3,000 Ib. airframe weight 
pand the fleet in the future 3,000 Ib. airframe weight and over 


2,647,600 4,910,000 


(Pounds) 1,590, 800 
(Pounds) 3,319,200 


Export sales of raore than $1 million i aie eae 
for March ire report d by Cessna Ait 0: anatase (Pounds) | 
raft Co., Wichita, Kan., the largest S$: eutd-atecs (Pounds) 
sales volume to foreign markets im an Over 5-place (Pounds) 1,849, 100 3,444,300 
ingle month in its history. Total ex 


798,500 1,465,700 


port volume in March totaled 89 ai By total rated horsepower, all engines 

craft and spare parts valued at $1,185 Pounds 

00 to al the previous record nine dhenccg poker 1,287,900 
month of February, 1958, when sales 400 hp. end ever (Pounds) 3,622,100 
totaled $863,000. Latin American coun 
tries took 39 aircraft, Canada 18, Au Aircraft engines: 

tralia 17, Puerto Rico 5 and South Reciprocating (Number) 
Africa 5 Argentina took 15. units Ges turbine (Number) 
Commercial Export Sales Manager 
Mi. F. Mellinger believes that Cessna Aircraft engines: 
1960 foreign sales volume should well Reciprocating Total horsepower) 
xceed last vear's SO uirplanes valued Ges turbine Total horsepower) 


+ S6 665 000 


Complete aircraft (Number) 


Delivery of first Bell 47G-3 tur! 


upercharged utility helicopt been 
pe irged util 1ehicoy er has bec By weight of plane: 


nade to General American Helic opt Y Under 3,000 Ib. airframe weight (Number) 

Inc., Los Angeles, Calif., which will Saints, chtcee eutiheced ove (Number) 
erate the aircraft on a charter ba 

Be Ml He lic opter reports that it h - , Sy aumber of places: 

vacklog for 17 of this new model b 1- and 2-place (Number) 

fore ship one came off its Hurst, Tex : enibates (Number) 
oduction lines Over 5-place (Number) 


Hertz Corp. has discontinued its 
Rent-a-Plane Svstem Inc By total rated horsepower, all engines 


operation ) 
vhich started in Mav, 1957. bv hi Under 100 hp (Number 
100-399 hp (Number) 
400 hp. and over (Number) 


nsing plane rental operator Hertz 
uid it was terminating the service “in 


iew of the apparent inevitability of 
Value of shipments of complete 


fede | cont ol ‘ 0 ‘ “P s 
ciichies. Cali ten ont — : rete sircraft and parts, total (Dollars)| 124,417,000 | 230,339, 000 
— a any eee Aircraft, total (Deliers), 112,721,000 | 209,041,000 
that Hertz was operating as an indirect 
, i 
2 Under 3,000 Ib. airframe weight (Dollars)) 14,709,000 27 ,064, 000 


Aviation Power Supply, Inc.. Bu 3,000 Ib. airframe weight and over (Dollars)) 98,012,000 | 181,977,000 


bank, Calif.. has Federal Aviation 
\gency approval to install modified 
Pratt & Whitney R985 engines, which 
{ has in production, in all twin-engine 
Beech aircraft which have prior approval 


for installation of standard R9S85s. APS Aircraft engines: 
Reciprocating (Dollars) 2,639,000 | 5,125,000 


Gas turbine (Dollars) (D) | (D) 


Aircraft parts (Dollars) 11,696,000 | 21,298,000 


Vaive of shipments of aircraft 
engines and parts, total (Doliars)) 16,160,000 | 31,299,000 


iys its modification increases altitude 

ind single-engine performance by rais 

ing impeller blower ratio to 12 to | 

Engine parts (Dollars) 13,521,000 26,174,000 

Canadian Aero Service, Ltd., will 
conduct an 18-month survev of 100, Unfilled orders (planes 3,000 Ib. airframe weight 

100 sq. mi of Turkev under an $850. and over) (Number) 461 | 


100 tra rom the Turkish govern 
contract fro ¢ Turkish “i ~ D = Withheld to avoid disclosing figures for individual companies. Data prepared by 


= aft will c > s 
a urvey aircraf ill carry Gulf Bureau of the Census, Industry Division, Machinery & tquipment, received from 22 com- 
type magnetometers and_ scintillation 


ounters of special design. Possible 
mineralized areas are being sought 


panies operating 22 plants producing complete aircraft and seven engine companies 


operating seven plants. 
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2D DYNA-DAMP 


built-in damping 
dissipates random vibration 
and high-energy noise... 


Dyna-damp panels and structural sections” 
can be designed in many configurations for addition 
to existing structures or fabrication as 
complete damped assemblies. 


Lord announces Dyna-damp 


material that counteracts broad-band * 


a new engineering 
white’’ noise and 
to solve acoustic 


vibration. It offers a new, better way 


fatigue and structural response problems 


Dyna-damp’s laminated design converts vibratory 
energy into shear strains which are dissipated in a 
highly damped viscoelastic layer. The damping medium 
is a special form of BTR® elastomer, bonded between 
metal elements to give structural integrity and 


load-carrying strength 


In jets, missiles, ships, vehicles, electronic units— 


wherever control of resonant response is required— 
Dyna-damp can introduce dramatically improved 

performance, higher reliability. It is available to industry 
in sheet and structural sections or in engineered, finished 
products for use as primary or secondary structures 


electronic chassis, complete mounting systems 


Design engineers can obtain further information and 
able application assistance on Dyna-damp from the 
nearest Lord Field Engineering Office or the 
Home Office, Erie, Pennsylvania 


*patent applied for 


FIELD ENGINEERING OFFICES 


ATLANTA, GE xiA Edar 924 ANSA Ty, “Oo WEstport 
BOSTON, MA HAN k 6-913 NG } Otlyw 44 
CHICAGO. tL Michipar é NEW Y¥ ¢ 1.33276 
DALLAS, TEXA 
DAYTON, OH BAidwin 4-03 AN FRANCISCO. CA EXbrook 7-¢ 


PEnnypacker 


DETROIT, MICH. - Diamor 4340 NTER PARK ererune 


la Raitway & F er f ted 


LORD MANUFACTURING COMPANY ~ ERIE, PA. 


contro/s structural response 


Radically 
improved 
damping is 
illustrated by 
typical decay 
rate traces. —ndamped: 2024 1-3 


aluminum panel 


Damped: 3-ply 
Dyna-damp pane! 


DYNA-DAMP FEATURES 
High strength: bonded struction provides structural imtegrity 


across complete part. Ultimate strength: 60°% of solid alum 

{ BTR layer: over 500 psi. Climbing 
drum peel strength: over 60 Ibs 

Light weight: jighter than aluminum sheet of equal thicknes: 

Excellent fatigue life: proved greatly superior to aluminum in 
acoustic tests to 170 db 

Broad temperature operation: — 65° to + 250° 

Ease of fabrication: can be punched, sheared or stretch formed 
by standard methods fastened by riveting or adhesive 

sections can also be spot welded 

Environmental resistance: good strength and damping ability 


maintained after 7-day immersion in aircraft fluids 


if 


a 


nun hear strength 


bonding 





SAFETY 





British Accident Investigation Report: 





Britannia Crash Cause Undetermined 


Following is a report to Minister of Avia 
tion Duncan Sandys into circumstances in- 
volving the crash of Ministry of Supply's 
Bristol Britannia G-ANCA Nov. 6, 1957 
AW May 16, p. 45) at Downend, Bristol 
rhe report was submitted by P. G. Tweedie, 
hief inspector of accidents 


Notification was telephone from 
Bristol police at 1245 on Nov. 6. An 
investigating team from the Accidents In- 
estigation Branch arrived at the scene of 
the accident the same evening 

The aircraft was making a development 
flight from Filton Aerodrome, Bristol. After 
a flight of approximately 1 hr. 40 min. the 
rcraft approached Filton from the west, 

le a complete left hand circuit of 
me followed by the downwind leg 
1 ut. When it was at about 
ind after having commenced a left 


onto the base leg the aircraft banked 


teepl to the right and turned some 27 


im the turn until it 
All the occupants of the 
raft were killed (four a 

ll technician 
The aircraft was I Aircraft 
Ltd for the deve opment vf the 300-sernies 
Britannia. It first flew on July 31, 1956, 
ind was granted a Certificate of Airworthi 
56, in the “Special” 
‘perimental and 


height 


truck the ground 


deg losing 


members and 


iT} It was equipped 
Integrated Flight System 
maintained in accordance 
raft, Ltd., maintenance 
ibject to constant modi- 
opment 
ition included the in 
1 duralumin bladed 
mn place of the 
propeller. Ex 
the aircraft 
senting 719 
O hr. on the day of the 
it Clearance Certificate was 
hich stated that the aircraft was 
ight ind load distribution were 
vithin the prescribed limits 


Engine Data 


No. | engine was a Proteus 765 and was 
fitted with a de Havilland hollow steel 
bladed propeller. No engine was a Pro 
teus 755 and was fitted with a de Havilland 
solid forged duralumin bladed propeller 
upon which strain gage measurements 
ould be made. No. 3 engine was a Proteus 
765 and was fitted with a de Havilland hol- 
low steel bladed propeller. No. 4 engine 
was a Proteus 755 and was fitted with a de 
Havilland hollow steel bladed propeller 

The captain, E. H. Statham, aged 46, was 
the Assistant Chief Test Pilot of Bristol 
Aircraft, Ltd., and held a Commercial 
Pilot's License endorsed for Britannia air- 
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craft in Group I. He also held a Pri 
Pilot's License which included a 
instrument rating. Mr. Statham’s total 
ing experience amounted to 6,647 
which 697 were acquired in Britannia 
raft. He had been engaged in Brita 
development and production flying 
January, 1954, in the course of which 
had carried out many stalling tests 
ous conhgurations 

Ihe copilot, Squadron Leader D 
Hunter, aged 35, was a qualified Royal 
Force pilot with a total flying experien 
wer 3,400 hr. He had flown 16 hr 
pilot in Britannia aircraft and had c« 
1 course on the airframe and engine 
held no valid ivil flving license 
RAF Master Green Instrument Rat 
valid the tume of the accident 

l D. C. Camer 
no license as ght engineer but h 
ompleted a f 
gine course and had flown 94 hr. in | 

His total fiving exper 
mounted t ir. The subject flight 
the fir on which Mr. Ca 
had acted as flig] nginect-in-charge 
f aircraft 

The radio officer 
held a valid First ¢ 
raphy Operator's Licens 


Britannia airframe 


annia aircraft 


His total 
expenence amounted to > 229 hr 
1,329 hr. were in Britannia aircraft 


Weather Report 


The weather report issued by 
Meteorological Office at 1156 1! 
1957, re id 1 folle 


W ind 


raft 

vith an perating 
technicians on board 
light was t IT it a 
rain-gage meas 
propeller of No 
gine, high spec pset mancuver 


tests in connection with the American 


on a non-s 


tification and the making of both a 
film and still photographic record 
ompartment instruments for use in 
building of a Britannia flight simulat 
On its return the aircraft was first 
to the west of Filton at between § 
10,000 ft. descending on a south 
heading. An R/T call from it was rece 
to the effect that it was 5 mi. fron 
airfield and approaching from thi 
west. When the aircraft entered the 
drome ircuit the main undercarriage 
were partly extended with the bogies 
most vertical and the rearward pairs 
wheels half inside the wheel-bay. The 


rcarriage unit was retracted and the 
ors shut. The aircraft made a complete 
lit of the aerodrome during which time 
indercarriage was retracted and lowered 
gain to approximately the same position as 
previously described. When the aircraft 
flew downwind of Runway 28, the under- 
ige was again retracted and the aircraft 
een flying in a slightly nose-up atti- 
and at a speed considered to be slower 

in was normal 


Steep Turn 


When at an altitude of approximately 
ft. a turn to the left onto base leg 
mmenced but before the aircraft had 
iny substantial change of direction 

right wing dipped and the aircraft went 
1 right hand turn in a very steeply 

ked attitude. There was a substantial 
from this steep bank and at about 
tage the call ‘“‘Mayday-Mayday-Mayday- 
10” was made on the R/T. A few 
later the aircraft again banked 
to the right and lost considerable 


aircraft was about 200 ft 
ground, the angle of bank de- 
momentarily but when the aircraft 
ground it was again steeply 
he right. From the time it first 
the nght hand turn maneuver up 
time of impact, the aircraft had 
igh approximately 270 deg. The 
1 ground resulted in the disin- 
the aircraft and wreckage was 
1 over a wide area. All the occu- 
vere killed instantly. Small isolated 
ke out 
ection at the scene of the accident 
that the aircraft had struck the 
in a wood near a residential area 
iain force of impact was taken by a 
ank within the wood and complete 
gration of the aircraft resulted. 
kage was flung forward some 200 yards 
veral houses in a residential estate 
ynsiderably damaged although none 
made uninhabitable. Nobody on the 
1d was killed although some persons 
ved varving degrees of injury and shock 
The task of salvaging the wreckage of so 
in aircraft is one of great magnitude 
itating the use of much manpower 
transport over a considerable period 
ties for the transportation of about 
of wreckage were made available by 
| Aircraft, Ltd., and subsequently this 
kage was sorted and laid out within a 
at Filton. 
extensive technical inspection was 
irried out by the Accidents Investi- 


te It is not known why the partial 
nsions of the undercarriage occurred. It 
be that attempts were being made to 
plete undercarriage free fall tests which 
1 failed the previous day but such tests 
re not included in the authorized program 
be carried out during this flight 
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registered at the same time as the specd of 
300 kt. If, however, it is a separate item, 
there is the possibility that a speed higher 
than 300 kt. registered when the Mach 
reading was greater than 0.7 

The fourth line of the log probably r 
fers to the emergency switch in the cockpit 
which operated the Automatic Observer 
Panel camera continuously and that the 


ae 


inter numbers of the resulting exposure 
um 0071 to 0077 after wl the 
} switch was put to ; 
next line indicates that at 1150 | 
Filton and that it wa 
cord on the Automaty 
the operation of all four 
™ pitch during the land 
Test Observer had noted 


TF-33 Turbofans Mounted on B-52H 


Cowling configuration of new Pratt & Whitney TF-33 17,000-Ib. thrust-plus turbofan 
engines on Boeing B-52H missile platform-bomber is detailed in this view of installation 
on the latest model Stratofortress at the company’s Wichita, Kan., Division The new 
I'F-33s will provide a substantial range increase in the B-52H over previous models, in 
iddition to 30% increase in takeoff power. Initial flights of turbofan-powered B-52H are 


scheduled for mid-summer with production models delivered to SAC in 1961 





Propeller Assembly 
snufact A; ’ il a Aircraft G-ANCA 


Sheet 


A.ULW 





Count 





27600 


Sk at 300 Kts 


very severe 


buffeting 


kim Sw 


Going home will record 


landing on all 4 reverse 























INVESTIGATORS reproduced a portion of the test observer's log by infrared photography 


AVIATION WEEK, May 23, 1960 





manner similar to their re spective wings 

Ihe main control surfaces, their tabs 
and trimming circuits, were near to the 
neutral position at the time of impact and 
there was no evidence that any hydraulic 
ontrol lock had inadvertently operated in 
flight. The nature of the damage to the 
uircraft indicated that it had struck the 
ground in a starboard wing-low attitude and 
had cartwheeled about that wing, finally 
liding sideways over the ground, port wing 
tip leading and breaking up in the process 
No evidence was found of any pre-crash 
lefect or failure in the aircraft or its main 
ontrols 

The examination was then extended to 
clectrical and autopilot sys 
tems. Signals from gyro units of the auto 
pilot use uleron and 
ervomotors to be energize | \ system of 
haft levers 
the crvomotor to their respective main 
mtrol circuits. Each 
1 preloaded spring, the deflection 
operate in electrical itout 
vitch connected to the elk 


include the 


clevator, rudder 


ind push-pull rods connect 


push-pull rod in 
orporates 
of which 
ro-magneti 
1 servomotor The 
alled force limiting 
ck machined into each 
ervomotor shafts so that if its asso 
ciated reduction gear seizes, the neck can 
7 


fail in order to free the control circuit 


Link Inspection 


Inspection of the force limiting link of 
he aileron showed that the 
ball which operates the cutout switch had 
made a pattern of indentations over a dis 
tance equivalent to the mechanical limit 
of travel of the shaft within the force lim 
iting link. From an examination of the 
rvomotor shaft it was 
concluded that the shear neck had failed in 
torsion before it tained damage from 

vind impact. An identical test specimen 

lel rate] ibjected to a tor 


ontrol circuit 


1 
uleron channel « 


he same type of fra 
tablished that the 

h was in the “OFF” position 
lo crt cXxamina 


iutopilot 
’ 
noment of impact but 

t mn of individual (wu 
that the gvro rotors and another assoctat 
rotating. though not inder 


power at that moment 


nponents ndicated 


] 


This suggests that they were ‘running 
jown’ after having been switched off a short 
time before the accident occurred. No direct 
vidence was found to indicate that th 
n servomotor clutch had remained en 


1 after the autopilot had been switched 


The conclusions of the Structures Depart 
vent on their examination of the wreckage 
ire as follows 
e “From the examination of the wreckage 
of Britannia G-ANCA, evidence has been 
liscovered which shows that the autopilot 
been damaged befor 
consistent with fail 
ure of the channel clutch to disengage, al 
ippropriate switches had been 


sileron channel had 


rash in a manner 


though the 
operated 
@ “It is considered that the lack of disen 


*Note Although during static tests the 
neck has been made to fail by human loads 
equivalent to a pilot effort of about 180 Ib 
applied to the control column, there is no 
known case of this having occurred in the 


air 
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One of two traveling Binks water-wash 


spray booths which comprise a completely 


mobile painting production line. 


At Bell Helicopter, Fort Worth, Texas... 


traveling spray booths 
help cut painting tine 80% 


“Helicopters are difficult to move 
down an assembly line so we de- 
cided to move the assembly lin« 
past the helicopters,’’ states the 
paint shop foreman at Bell Hel 
copter, Fort Worth, Texas. 


Two traveling spray booths 

With the help of Bell personnel, 
Binks spray finishing engineers 
developed two giant traveling 
spray booths mounted on rails 
Each carries with it all the equip 
ment needed for spray painting 
from spray guns to air compres- 
sors. After a helicopter is painted, 
the booth moves down the line 


Clean air vented at ceiling 

No fixed exhaust stack could be 
used with a traveling booth, so 
Binks engineers recommended 


the use of water-wash spray 
booths. The water-wash system 
completely traps overspray paint 
pigments and fumes so that air 
exhausted through louvered 
ducts in the room ceiling is clean. 
There is no pipe connection 
between the exhaust stack and 
the ducts. 


Complete equipment line and 
design help available 

Whether your need is for a spe- 
cial custom installation of the 
type reported here or an inte- 
grated system using standard 
components, it will pay you to 
check first with Binks. 


Details in Bulletin 975 
Ask your Binks Branch Office for 
a copy, or write direct. 


Ask about our spray painting school 
Open to all...NO TUITION...covers all phases. 


EVERYTHING / 


£ 


NATIONWIDE 
COMPRESSORS SERVICE 





~aimonion Binks Manufacturing Company 
3116-30 Carroll Ave., West, Chicago 12, Illinois 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES « SEE YOUR CLASSIFIED "J DIRECTORY 
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Magnetic 


Semi-conductor .... 


Capacitors 
Filter 


All other electronic 


Operating 

Components 
Case & base plate 
Mounting hardware 
Total 


Dimensions 

Length 

Width, including 
base plate 

Height 


% 
Total weight of new Kinetics 1200 V.A. 
inverter is only 18.4 Ibs. 


Important savings in weight and size 
have been achieved in a new static 
inverter designed and built by Kinetics 
Corporation. A typical inverter with a 
sine wave output of 1200 V.A., for 
example, weighs only 18.4 pounds and 
occupies only 220 cubic inches. Even 
more spectacular weight and size char- 
acteristics per K.V.A. can be achieved 
in units with greater output 

These inverters are ideal for aircraft 
and missile applications in the range 
from 15 V.A. to 15 KV.A. per phase 
Kinetics static inverters may be con- 
nected in wye, delta, or parallel. Each 
unit will carry its own share of the load 
in parallel operation. No complicated 
or expensive hookup problems are 
encountered 

The reliable Kinetics’ design uses 
rugged silicon diode semi-conductor 
elements that are able to carry heavy 


current. There are no moving parts, no 
vacuum tubes, and no transistors in 
high current circuits. Efficiency exceeds 
80% at full load, dropping to 70% at 
half load 

Close frequency control and accurate 
phase displacement is obtained with 
crystal-controlled digital countdown 
circuitry. The Kinetics’ design offers 
low-loss regulation. A high degree of 
reliability is achieved by the use of 
extremely rugged components and the 
lack of complex circuitry. Write or 
phone for more information. Kinetics 
Corporation, Dept. K-25, 410 South 
Cedros Avenue, Solana Beach, Calif., 
SKyline 5-1181 


KINETICS p’ @ 


conmrPOoRMmarTtiow’n 
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gagement of the aileron channel could have 
seriously hampered the pilot’s actions and 
led ultimately to a control of the 
aircraft 

e “There was no direct evidence as to the 
cause of the clutch failing to disengage but 
most likely duc undiscovered 
conjunction I 


le ss of 


it wa 
fault acting in 
design fault in the 
autopilot flight system.’ 


to. sone 
with a known 
clectrical circuits of the 


Similar Incident 


Referring to an incident involving Britan 
G-AOVG; this aircraft was equipped 
Smiths Integrated Flight System 

that of the subject accident au 

rst flight which took pla € 

hil j 


ind NV The a ending 


metcoro 
‘ irl 


trument 
rain and ulen 
ol difficult ‘ 
er disengagement 
f the cutout button 
] mn The cmnctT 
and at time 


pilot and th 


naintain lateral 
tout button nN 
cn operated, it 

ipply to th 
vitching off the 


cmctzgcen 


n the ) 
\ photog: iph 


in 1 


sium 
helmet 


car 0 | \ 

f Messrs. Pilking 
cellent and detailed 

ne of the glass ex 
rinated from the type 
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Th nt lo demon 
tential dangers 
bursting of a flash bulb in the cock 
urcraft The se th 
bility that the 


. } 
craft may have 


inherent 


tin p 


evel, 
ond concern 
maneuverability of 
been influenced 
coupling to the Greenham Commor 
Llowever radi I sts were 
in the area 
found that 
VOR 
were lost 
Ihe 
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altitude 
mmen ced 
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final 
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Shaft Investigation 
It is the view of the Struct 
ment, RAE-Farnborough, that the 


ball indentatior 


haft 


to make 
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Chart 

teric 

the 
Astro-Lite Engineering offers you the u 
timate in quality and delivery schedule 
All quotations will be made within twelve 
(12) hours from the time ved and 
delivery of completed charts shali not 
exceed fifteen (15) days from the receipt 
of your purchase order. Your job is given 
personal attentiqn by Engineers and Tech 
nicians who have made 
Optical Gagirg their 
specialty and not a 
side-line 


rece 


For additional informa 
tion please 


phone 


fb stre- Lite ENGINEERING 


44.WEST 


write or 


FORNIA - DAVIS 3-8030 


GARDENA, CAL 
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it 


take the tough jobs other companies 
ts and Production Engineers 
challenge of helping you solve your problems. 
you } e tolerance job; barrier problem; 
blem, etc. We invite your blueprints for 
quotation or recommendation. 


TONER RUBBER COMPANY, INC. 


PHOENIX 
H 


Knott Ave., Anaheim, California 


sidiary of CARLISLE CORPORATION 


SEATTLE 
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The changing role of the Strategic Air Command in the national 
defense picture will be featured on June 20th in a special 36-page 
report prepared by AVIATION WEEK editors with on-the-spot cov- 
erage of the SAC Command—The nation’s shield against aggression. 


This exclusive report wil! be published in answer to the growing re- 

A S . | quirement for an improved national understanding of SAC’s chang- 
pecia ; : ; é ; F 

ing role as the primary deterrent force guarding national security. 

The annual R&D issue wil! be devoted to this message which is 


Aviation Week today’s most challenging subject. 


The Strategic Air Command's deterrent position has undergone 
Report on the complex and fundamental changes in its transition to a Strategic 
Aero-Space Command — with its formidable bomber fleet soon to be 
reinforced by intercontinental ballistic missiles operationally de- 


Strategic Air Command s ployed to instantly counter any aggressive action. 


Transition The transition of SAC is one of the most rapid and exciting events 
in the history of our nation and its defense. What SAC needs, what 
lies ahead and the weapon systems to be employed in the immediate 

into the future will be key subjects included in this first-time technical eval- 
uation. The impact of new technologies and weapon systems has 
changed the entire defense concept and the response of SAC to these 


Aerospace Age new requirements has been effective and positive. 


AVIATION WEEK editorial teams are now engaged in the compila- 
tion of the new SAC story—one that will generate world-wide reader- 
ship. This issue, “SAC In Transition,” offers manufacturers and 
suppliers of the aerospace industry an unusual opportunity to adver- 
tise and identify their role in the national defense effort. 


A McGraw-Hill Publication @ 330 West 42nd Street, New York 36, N. Y. 


© AVIATION WEEK mcGRaw HEL PUBLISHING 





NASA. 


2nd, 3rd, 4th generation 
space rockets 


To go vastly greater distances . . 

to send heavier payloads... 

NASA scientists and engineers are 
working on the Centaur, Saturn and 
the Nova type vehicle. As the curve 
of scientific progress approaches the 
vertical, these advanced rocket 
boosters may bring significant 
breakthroughs in space exploration. 

CENTAUR—the first rocket booster to be 
fueled with liquid hydrogen 
will enable NASA scientists and 
engineers to put four-ton payloads 
into 300-mile orbits around the earth. 

SATURN — initiated by Defense 
Department and now transferred to 
NASA, the 1.5 million pound thrust y 
booster will place 15-ton payloads in 
orbit. Such a payload could be a 
manned space observatory. 

NOVA TYPE—a cluster of single chamber 
1.5 million pound thrust engines 
now being developed to launch 
multi-ton space stations or to send 
manned expeditions to the moon. 


Scientists and Engineers: 


Career opportunities at NASA are 
as unlimited as the scope of our 
organization. 


Please address your inquiries to 
the Personnel Director at the 
following centers where openings 
exist or are anticipated 

NASA Goddard Space Flight Center 
Washington 25, D.C 

NASA Flight Research Center 


Edwards, California 


NASA George C. Marshal! Space 
Flight Center 


Huntsville, Alabama 














lumiting link shaft can result from crash 
impact damage with the clutch disengaged 
lo support this they carried out tests which 
sheared the servomotor shaft in a manner 
similar to that of the accident aircraft and 
which produced representative ball inden- 
tations 

Their report on the tests carried out con- 
cludes as follows 

“The tests as carricd out, have shown 
that the servomotor mounting output shaft 
an be sheared and ball indentations can be 
produced on the force limiting link shaft, 
due to impact damage in either compres- 
sion or extension with the servomotor cle 
trical clutch disengaged.” 

The accident has involved a prolonged 
consideration of matters of considerable 
technical complexity and the carrying out 
of numerous tests and painstaking examina 
tions by a large number of specialists 

Although as a result a considerable num 
ber of possible causal factors can be elimi 
nated, the cause of the accident must stil] 
remam a matter of speculation. Considering 
the accident as a whole, the balance of evi 
dence is not inconsistent with malfunct‘on 

f the autopilot although there is no 
conclusive proot of this 

On the subject flight, the aircraft car 
red a quantity of flight recording equip 
ment but this was destroyed by the force 
of impact and no useful information could 
be obtained from anv of the recordings 
made 

The equipment is not intended = t 
withstand the type of shock loading to 
vhich it was subjected but a suitably cde 
signed crash recorder might well have r 
mained intact The aircraft was not fitted 


vith one 


Conclusions 

] The docum ation of the aircraft 
vas in order 

The captain and the radio operator 

vere properly licensed. The copilot was a 
jualified RAF pilot but held no vahd civil 
pilot's license. The flight engineer held no 
license to fly in that capacity but was ade- 
juately trained to carry out a flight engi 
neers duties 

3) A detailed examination of the air 
frame and its main control circuits revealed 
no evidence of pre-crash failure 
4) An examination of the four engines 
ind their respective propellers indicated that 
these were functioning normally 
5) A design fault in the electncal circuit 
of the autopilot flight svstem had the effect 
of changing the switching arrangement of 
the aileron servomotor clutch to a single 
pole operation when double pole was in 
tended 

(6) There is no positive proof that the 
autopilot aileron clutch failed to disengage 
when the appropriate switches were oper 


ated 


Opinion 
The accident was the result of the au 

raft developing a very steep descending 
turn to the right which the pilot was un- 
able to control. The reason for this could 
not be determined but the possibility that 
it occurred as the result of malfunctioning 
of the autopilot cannot be dismissed 

P. G. Tweepu 

Chief Inspector of Accidents 


AVIATION WEEK, May 23, 1960 


fe | 

at. : 
e ‘ Gf ak eS. 
Sess Sehr oe bas 


= en 
Yo a Bee PRON RE, 
¥,, Poon, 


WHEELS DOWN? 


.-he’s sure with the Aerotec AS-100. 


Weather closing in .. . air traffic heavy. 
During a landing approach under difficult 
conditions, the reminder given by this 
switch can be of vital importance. If the 
wheels are not down and locked when his 
aircraft reaches a predetermined mini- 
mum altitude and airspeed, the pilot 
hears a warning “beep” in his earphones. 
Normal radio communication continues 
without interference. 


The AS-100 has been fully proven. It 
qualifies for all military and commercial 
aircraft, and is currently in use on the 
North American F-100 and T-39, and 
Republic F-105. The MJ-3, a modified 
version of the AS-100, is used on the 
Lockheed F-104. Phone or write Aerotec 
for more information on the AS-100 and 
other aircraft switches and equipment. 


AEZFIOTEC (NOUSTFRUES, NC. 


AIRCRAFT EQUIPMENT DIVISION, DEPT. W GREENWICH. CONN. 
CANADIAN AFF > T. C. CHOWN LIMITED. wontecar & TORONTO 
DISCONNECTS + PRESSURE SWITCHES * LEVEL SWITCHES © NUCLEAR COMPONENTS 
VALVES. REGULATING. FLOW-INDICATING. VENT. SOLENOID AND MOTOR-ACTUATED 
—_ = 





Me. 


EXPANDING THE FRONTIERS OF SPACE TECHNOLOGY IN 


ELECTRONICS 


Lockheed Missiles and Space Division has made significant contributions in 
electronics in such areas as: computer development; telemetry; radar and data links; 
transducers and instrumentation; antennas and electromagnetic propagation 

and radiation; ferrite amd MASER research; data reduction and analysis; solid 

state electronics, including photovoltaic devices, electrochemistry, 

infrared optics; FM-FM data systems; PAM-PCM data links; and logical design. 





Special emphasis is being attached to the research, design and development of 
improved military electronics systems for communications, including new methods 
of data transmission, reception and storage. Pioneering work is also being 
conducted in space vehicle borne computers, DC-AC inverters, non-gyro guidance 
systems. Studies in oceanography include underwater communication 

and navigation, and natural phenomena and military aspects of the deep sea. 


Lockheed’s programs reach far into the future and deal with unknown environments 
It is a rewarding future and one that outstanding scientists and engineers are 

invited to share. If you are experienced in any of the above areas, or in related work, 
we invite your inquiry. Please write: Research and Development Staff, 

Dept. E-17-B, 962 W. El Camino Real, Sunnyvale, California. U.S. citizenship 

or existing Department of Defense industrial security clearance required. 


Lockheed / wissices AND SPACE DIVISION 


Systems Manager for the Navy POLARIS F BM; the Air Force AGENA Satellite 
in the DISCOVERER, MIDAS and SAMOS Programs, 
Air Force X-7; and Army KINGFISHER. 


SUNNYVALE, PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIOA ¢ ALAMOGORDO, NEW MEXICO « HAWAII 
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(Continued from page 23) 


Changes 

Dr. Charles F. Gell, chief of life sciences, 
Astronautics Division of Chance Vought 
Aircraft, Inc., Dallas, Tex 

Ihracy Petrides, director of government 
programs, U.S. Industries, Inc., New York 
N.Y 

Fred Morrison, head of the advanced 
Sidewinder project, Motorola's Western 
Military Electronics Center, Phoenix, Agz 

John C. Howe, assistant district manager 
of Thompson Ramo Wooldridge’s Dayton 
Oh of 

Joseph Rae Conway, Jr., director of 
marketing, Whittaker Gyro Division of 

omputing Corp., Los Angeles, Calif 

Austin F. Stuart, chicf engineer, Airborne 
Equipment Department, Huyck Systems 
Co., a division of Huyck Corp., Huntington 
Station, N. Y 

Military Products Division of Hoffman 
Electron ( tp Le Angeles, Calif., has 
mnounced the following appointmen 
Dr. John J. Myers, director of engineering 
Philip J. Koen, director of controls and 
procedurs Frederick J. Seufert, director 
Systems Department; Lawrence Mendel 
sohn, director Instrument Department 


Dr. A. L. Flovd, nical adviser to the 


tor 


ICC 


} . : lir 
genctal manag nd ontinucs as ait 
’ 


f reliability 


Ken 


neth Young Knight, manager of th 
formed manufacturing services and 

d partment at Hughe Aircraft 
Ground Systems, Group, Fullerton 
Other Ground Systems Group ap 
pointment Lester V. 8S. Sanson, manager 
Manufacturing and Parts Service Division 
Robert M. Snyder, manager, Radar Svysten 
Department of the radar laboratory 

Bastian Hello, program manager for the 
rocket boostct pe rtion of the Air Force 
Dyna-Soar project for The Martin Co 
Baltimore, Mid. William A. Bortner 

ceds Mr. Hello as P5M and miscellane 

grams manager at the Baltimore Division 

Stanley G. Fisher, general sales manager 
he Fafnir Bearing Co., New Britain, Conn 

4. Clyde Flackbert, manager of admini 
tration, Tactical Weapon Systems Opera 
tions at Acronutron Division of Ford 
Motor Co., Newport Beach, Calif 

Defense S ms Department of General 
Electric Co. has opened a district office in 
Huntsville, Ala.. and William S. Henry has 
been appointed district manager 

Lawrence J. Gale, director of commercial 
iles, and Edward C. Greuling, director of 
militar ale Burton-Rodgers, Inc., Cin 
innati, Ohio 

Robert F. Wigmore, senior air transport 
inalyst, Bonanza Air Lines 

The British Ministry of Aviation has an 
nounced the following appointments: Eric 
Bairdstow Carter, director of engine produc 
tion; John Dickens Clare, director of guided 
veapons research and development (air) 

Harold P. Field, director of plans and 
programs, System Development Corp., 
Santa Monica, Calif 

L. J. Lekus, manager of business program 
ing-market section, General Electric Co.'s 
Missile and Space Vehicle Department, 
Philadelphia, Pa 
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Engineers: 


RCA HAS SEVERAL UNUSUAL 
OPPORTUNITIES IN 
ADVANCED 
MAGNETIC RECORDING 


Openings On Management and D & D Levels 


A continuing increase of activities in advanced defense 
systems has created several openings for engineers who 
can assist in developing a number of highly sophisticated 
magnetic recording devic These devices will be used in 
data processing, digital mmunications, and detection 
and correlation applications, and require, for their 
development, engineering ability and imagination of the 
highest magnitude. 


Openings are on management and development and 
design levels, in the general fields of video, digital, and 
analog instrumentation, as well as in drum and disc 
recording. We are seeking men with two or more years’ 
experience in any of the following areas: 


Magnetic Heads Tape Transports 
Transistor Circuitry Tape Drives 
Indexing Equipment Magnetic Drums 
Systems Engineering Servomechanisms 
Magnetic Recording Instrumentation 


If you qualify, and are interested in furthering your career 
by taking part in the many advanced projects at RCA, 
you may arrange a confidential interview by calling 
collect or sending a resume to 


Mr. J. A. Millar, Dept. AW-50 
RCA Professional Employment 
Building 10-1 

Camden 2, New Jersey 
WOodlawn 6-3300 


RADIO CORPORATION of AMERICA 


Defense Electronic Products 
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Outstanding opportunity for men of 
demonstrated technical and supervisory 
ability with progressive major organization 
in New England. partici ating in this growing 
. field of technology. While sp 


cific inertial systems experienc 

anager is desirable, you may also b 
qualified by your background 

GROUND -SUPPORT SYSTEMS and/or related experience tor 


activities in the inertial systems 
To direct design and development effort on ground development at this time. Sp 
handling and checkout systems for missile and space 
syslems., 

Requires degree and 15 years experience, knowledge 
of state of the art, hardware and suppliers, mechan- SYSTEMS ANALYST 


ical and electrical design principles. 


cific openings include: 


Mathematician or engineer with 
a strong background in vector analy 

sis operational calculus, matrix al 

uper V 1SOr gebra and related techniques. 1: 
analysis of inertial sys 


carry out 


To supervise design of electrical ground checkout DIGITAL SYSTEMS AND 
LOGIC DESIGNER 


quires er x lO r rien ; 
Requires degree and 10 years experience in design Familiar with digital logic tech 
of electrical test or checkout equipment. 

niques at current state of the art 


equipment 


Several key non-supervisory positions available. Re- capable of organizing computing 


quire degree and 3 to 10 years experience in design systems to perform various tasks 
. | : : . 
of mechanica! handling systems, electrical checkout cluding logical design and crit 
equipment, or similar devices. 
P-4427 ‘ ; trameter specihcation 
P 23, ve 
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f thrust vector control and thrust modula 
tion. This is a position that rec a 6 the Aviation industry. The all paid cir 7 discuss these or other 
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engineer capable of independent work culation of AVIATION WEEK offe F 7, P p 
ngineer arine Systems sroup, 
; to choose the be Dept. 613E. Aeronautical Division 
.S. Aeronautical Engineer with 2-5 years qualified men available 1433 Stinson Blod., Minneapolis 13, 
exnerience Ph.D. Aeronautical engineer Wine 
with 0-3 years experience For rates and information 
. it ° 
W. D. Linkenhoker “— Honeywell 
Technical Employment Supervisor ° cs ma - 
ee Classified Advertising H Military bradutly. Uyproup 
Allegany Ballistics Laboratory Division . , 
Managed and operated by To explore professional opportunities in 
other Honeywell operations coast to coast, 


send your application in confidence to 


HERCULES POWDER C0 P.O. Box 12 HhkK Eck from Honevue J Minneapolis 
New York 36, N. Y. Minnesota 


Cumberland, Maryland 
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Opportunities in Development 


New developments in 
Esaki Diode technology 
at IBM 


The Esal le at left was made experimentally. 


Soon aft riginal discovery of the Esaki Diode, IBM 
engines entists began a thorough investigation 
of its pi (s a result of this investigation, IBM has 
evolve t niques to improve some of its most im- 
portant tics. A stage of development has been 


} 


reach manium Esaki Diodes can be made with 


pe ik-f tios averaging between 14 and 15 to a 


and wit k currents that can be controlled within 1%, 


Looking at All Aspects 
\t IBM, the Esaki Diode is being examined from many 
View] cists and mathematicians are studying 
the th foundations of its behavior. Other scien- 
ers are probing its electrical characteris- 
rerefining te« hnique s for its construction, 
| skills of many engineers and scientists 
tate of new and complex technology. It 
erent progressive spirit of an organiza 


making these advances, 


Careers in Frontier Fields 


Solid state st es may not be vour primary interest, You 


zed in other areas of engineering, or in 
But whateve r your g vals or vour back- 
find opportunity for fascinating work in 
t IBM’s expanding research and develop- 


TIeS, 


gree in engineering, mathematics, or one 
plus experience in your field—write, 
g your qualifications, to; 
Manager of Technical Employment 
IBM Corporation, Dept. 524Q4 
590 Madison Avenue, New York 22, N. Y. 
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EMPLOYMENT OPPORTUNITIES 








Institute for System Research 
for Air Weapons Research offers 


in expanding fields 
Research and development 
studies, satellite instrumentatior 
systems, high temperature 
mechanical systems, chemical and 
warfare research. 
Qualifications: Degree-——BS, MS 


terect 
erest 


commensurate with those of 
Paid vacation 


Salaries 
opportunities for advancement 
ment and group insurance plan 





THE UNIVERSITY OF CHICAGO’S 


LABORATORIES FOR APPLIED SCIENCES 


Chicago 
challenging opportunities in 


MATHEMATICS, ELECTRONICS, AERONAUTICS, PHYSICS 

f theoretical and applied research 
Weapons systems evaluation, ballistic missile 
1 for cosmic ray research, infra-red radar 
physics research, design and development of 


industry 
Medical insurance optional 


Administrative Officer, Laboratories for Applied Sciences 
Museum of Science & Industry 


Midway Laboratory—lInstitute 


solid state anti-submarine 


physics, 


education ahd experience 


and sick leave. Retire 


based upon 
four weeks per annum 


Send resume + 


Chicago 37, Illinois 


SEARCHLIGHT 
SECTION 




















POSITIONS VACANT 


Immediate opening for experienced co-pilot 
with Ma c mpa nha 
muir i Le 
nstrument w MEI \ 
refer Beect 
part 
608 


Helicopter Pilots: Employment opportunities 
V rite et eum He Lafayette, I 


SELLING OPPORTUNITY WANTED 


Canadian Representation: independent avi- 


ale eng ee " 


POSITIONS WANTED 
Design Weight Engr.—8 yrs. exper. airframe 
n wile engine & ma ‘ ve P 
Naval P M 
Cr 3 


ATR S000 hrs. Current Ventura. Ces 310 

Twin Beechk \ i ( ¢ 

t 4 Chan n I 
Ime 


Sidne R ( Or} 


Airline Pilot-ATR DC-4, Nav. 5000 hr. large 


at 


BUSINESS OPPORTUNITY 


1000 Shares, Alaska Aviation Advertisements 
I ub he the Bust I b 
atio Maga , 

anare “ 


t 


FOR SALE 


PBY SA. Two amphibians converted for 2 


1958 Bell Helicopter 47G2. fully equipped 
‘ fl rre f ‘ ‘ 
Ca rt 


8-12 place Sikorsky $-SSA Helicopter. no 


\ 


8-25 nine passenger configuration 1100 


‘ 
b 


Ma 


Two Lockheed 18-56 Lodestar ser. no. 2070 
hauled. A 

I na 

1958 Cessna 175-——S543 hours on aircraft— 

air Mia flor 


License Carge Con 
ne Pre 
Ve \viat Ir I 


t 


PBY-SA Fresh Standard 
figura Ve Low Tir 


1959 Executive Bell 47-3 Helicopter Just 


Be 





When Answering 
BOX NUMBERS 


to expedite the handling of your corre 


pondence and avoid confusior piease 
do not address a single reply to more 
number Be 


seporate replies for 


individual box 
address 


each advertisement 


than one 


sure to 











FOR SALE 


CONVAIR 340 


MODIFIED TO 440 
27 Psgr Executive Interior 
2600 hrs total time 
RCA RADAR~—A-12 AUTO PILOT 
ENG. ANALYZERS—RADIO ALTIMETER 
DUAL COMM. & NAV. RADIO 
RA.100D RANGE REC. & LOOP 
$650,000.00 


For Intormatior 


TEXACO Inc., N.Y.C 
OX 7-8000 
Purchasing: W. E JONES 


Technicol: D. A. BALDWIN 








FOR SALE 


DE HAVILLAND 
BEAVER 


FUZZY FURLONG 
INTERNATIONAL AIRPORT 
MIAMI, FLA. NE 4-1535 





R 1830-92 


ENGINES Overhauled 
Specifications 


to Superior 


Available in quantity Prompt Delivery 


STEWARD-DAVIS, INC. GARDENA, CALIF. 











Your Inquiries to Advertisers 


Will Have Special Value 


the advertiser—and the 
if you mention this pub 


Advertisers valve highly 


this evidence of the publication you 


ead Satished advertisers enable 


the publisher to secure more adver 


sers and—more advertisers mean 


more information on more products 
service value—to 


better more 


YOU 
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An Aerodynamicist out for 
He notices that the wind appe: 
doubles his speed and the wir 
What was the wind velocity 


When you are out for a str 
have made our stable platforr 
systems more compact, yet mo 
possible. If you can make unus 
to our Mr. Don Krause 


ANSWER TO LAST WEEK'S PROBLEM 
modulo 3, modulo 5, modulo 7, and 
be divisible by 3, 5, 7 and 11. The 
is the product 3x5x7x11 since these 


ers, then X + 1 is congruent to 
modulo 11. That is X+1 must 
least number which is so divisible 


walks eastward at a rate of 3 mph, 
» blow directly from the north. He 


ppears to blow from the northeast. 


Mathematics Magazine 


metime, consider the fact that we 
yros, accelerometers, and gimbal 
accurate than previously thought 

contributions in this field, write 


If X =the least number of march- 


four numbers are prime factors. Hence the least number of marchers 


is 1154, 


LITTON INDUSTRIES 
Electronic Equipments Div. 
Beverly Hills, California 





LETiIeRs 





On cxamination 


iviation Week welcomes the opinions NORAD)  ustallation 


~ - 
CAB L ppointments of its readers on the issues raised in the thy 1 exercise in futilitv. It was ip 
I read with great 


“a : magazine's editorial columna. iddress parently b on the self-deluding a ump 
— ‘ letters to the Editor, Aviation Week, , + th my rated our d 7 eau 
330 W. 42nd St., New York 36, N. Y. , SAGI BIS Rm ne 
Try to keep letters under 500 words and , - ; torit) 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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AIRBORNE P 


A 


LABORATORY 


FOR 


is experienced 
..- in Radar 
Surveillance Systems 


; man’s first instrument of 
nce. Its most unique character- 
ility to distinguish mov- 


neer in motion detection by 
eans, is prime contractor for a 
und Control Approach System 
| air traffic control. Now in 
n, it exemplifies the latest in 
portable GCA equipment. 


P n illustration of.LFE’s interest 
techniques with continued 
on motion detection. Such 
ire having an evolutionary 
on military and industrial 
tails about LFE Radar Sur- 
Systems may be had by writ- 
Vice President of Marketing. 
Technical ‘ata Digest 
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